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(54) TEST SYSTEM AND METHOD FOR POWER CONVERSION APPARATUS, AND ELECTRONIC

DEVICE AND STORAGE MEDIUM

(57) A test system and method for a power conver-
sion apparatus, and a storage medium, belonging to the
technical field of aging tests. A power supply grid is con-
nected to an alternating-current end of a first power con-
version apparatus, the power supply grid is further con-
nected to an alternating-current end of a second power
conversion apparatus, and a direct-current end of the

first power conversion apparatus is connected to a di-

rect-current end of the second power conversion appa-
ratus. In this way, a test loop can be formed between the
power supply grid, the first power conversion apparatus
and the second power conversion apparatus. In the test
loop, the first power conversion apparatus and the sec-
ond power conversion apparatus can serve as both a
load and a power supply, such that a direct-current power
supply and a load do not need to be additionally provided
during testing, thereby saving investment costs and en-
ergy consumption. A control unit (3) can control the first
power conversion apparatus and the second power con-

version apparatus to operate simultaneously in different
operating modes, such that an aging test can be per-
formed on the first power conversion apparatus and the
second power conversion apparatus at the same time,
thereby improving test efficiency.
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Description
Cross-Reference to Related Applications

[0001] The present application claims priority to Chi-
nese patent application No. 202110877278.7 entitled
"TEST SYSTEM AND METHOD FOR POWER CON-
VERSION DEVICE, ELECTRONIC DEVICE, AND
STORAGE MEDIUM" and filed on July 31, 2021, the dis-
closure of which is incorporated herein by reference in
its entirety.

Technical Field

[0002] The embodiments of the present application re-
late to the technical field of aging test, and in particular,
to a test system and method for power conversion de-
vices, an electronic device, and a storage medium.

Background Art

[0003] The replacement of fuel vehicles by electric ve-
hicles has become a trend in the development of the au-
tomobile industry. Among the electric vehicles sold each
year, the proportion of new energy vehicles continues to
rise. To use the new energy vehicles as energy storage
units in the grid to eliminate the peaks and fill the valleys,
the demand for power conversion devices is becoming
more and more prominent. The power conversion device
refers to a bidirectional AC (alternating current)/DC (di-
rect current), which can convert an AC power from the
grid into a DC power and output it to and charge the
battery of an electric vehicle, and can also convert a DC
power of an electric vehicle into an AC power and feed
it back to the grid.

[0004] In order to ensure the reliability of the power
conversion device and avoid early failure caused by the
defects of the material itself, the power conversion device
needs to be subjected to 100% aging test. In related art,
a DC power supply and a load need to be provided for
power conversion devices to be aged. If a large number
of power conversion devices are aged at the same time,
a large number of DC power supplies need to be used,
causing large investment cost and energy consumption.

Summary of the Invention

[0005] In view of the above problems, embodiments of
the presentapplication provide a test system and method
for power conversion devices, an electronic device and
a storage medium, which have low test investment cost
and low energy consumption.

[0006] According to a first aspect of the embodiments
of the present application, a test system for power con-
version devices is provided. The test system includes: a
first AC input/output section, configured to connect a
power supply grid and an AC terminal of a first power
conversion device; a second AC input and output section,
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configured to connect the power supply grid and an AC
terminal of a second power conversion device, where a
DC terminal of the first power conversion device is con-
nected to a DC terminal of the second power conversion
device; a control unit, configured to control the first power
conversion device and the second power conversion de-
vice to work simultaneously in different working modes;
and an evaluation unit, configured to obtain test data
when the first power conversion device and the second
power conversion device work in different working
modes, and evaluate the first power conversion device
and the second power conversion device according to
the test data.

[0007] Through the above solution, the first power con-
version device and the second power conversion device
are paired, which can both act as a load and a power
source. Thatis, one power conversion device to be tested
can be used as a power supply and load for the other
power conversion device to be tested. Therefore, no ad-
ditional DC power supply and load are required during
the test, thus saving the investment cost and conserving
electricity because the system itself consumes less en-
ergy. In addition, the first power conversion device and
the second power conversion device work simultaneous-
ly in different working modes in the same test loop, so
the aging test can be performed on the first power con-
version device and the second power conversion device
at the same time, which improves the test efficiency. Fur-
thermore, since no additional DC power supply is re-
quired in the test system, the device occupies less space,
and the stability of the test system is not affected.
[0008] In some embodiments, the working modes in-
clude a first working mode and a second working mode.
The first power conversion device works in the first work-
ing mode, and the second power conversion device
works in the second working mode; or, the first power
conversion device works in the second working mode,
and the second power conversion device works in the
first working mode.

[0009] Through the above solution, the first power con-
version device and the second power conversion device
work simultaneously in different working modes in the
same test loop, so the aging test can be performed on
the first power conversion device and the second power
conversion device at the same time, which improves the
test efficiency.

[0010] Insomeembodiments, the controlunitincludes:
a relay control board and a plurality of relays, where the
plurality of relays are arranged on the relay control board.
The first power conversion device and the second power
conversion device are respectively connected to different
relays, and the relays are configured to switch the com-
munication of the first power conversion device and the
second power conversion device.

[0011] Through the above solution, the first power con-
version device and the second power conversion device
are respectively connected to different relays, the com-
munication state between the first power conversion de-
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vice and the control unit and the communication state
between the second power conversion device and the
control unit are changed through the relays. The com-
munication state is relatively simple to control, which im-
proves the test efficiency of the power conversion device.
[0012] According to a second aspect of the embodi-
ments of the present application, a test method for power
conversion devices is provided. The method includes:
connecting a power supply grid respectively to an AC
terminal of a first power conversion device and an AC
terminal of a second power conversion device; connect-
ing a DC terminal of the first power conversion device to
a DC terminal of the second power conversion device;
controlling the first power conversion device and the sec-
ond power conversion device to work simultaneously in
different working modes; and obtaining test data when
the first power conversion device and the second power
conversion device work in different working modes, and
evaluating the first power conversion device and the sec-
ond power conversion device according to the test data.
[0013] Through the above solution, a test loop can be
formed by the power supply grid, the first power conver-
sion device and the second power conversion device. In
this test loop, the grid, the first power conversion device
and the second power conversion device can act as a
load and a power source, so no additional DC power
supply and load are required during the test, thus saving
the investment costand energy consumption. In addition,
the first power conversion device and the second power
conversion device work simultaneously in different work-
ing modes, so the test can be performed on the first power
conversion device and the second power conversion de-
vice at the same time, which improves the test efficiency.
[0014] In some embodiments, the working modes in-
clude a first working mode and a second working mode.
The first power conversion device works in the first work-
ing mode, and the second power conversion device
works in the second working mode; or, the first power
conversion device works in the second working mode,
and the second power conversion device works in the
first working mode.

[0015] Throughthe above solution, the first power con-
version device and the second power conversion device
work simultaneously in different working modes in the
same test loop, so the aging test can be performed on
the first power conversion device and the second power
conversion device at the same time, which improves the
test efficiency.

[0016] Insomeembodiments, the control unitincludes:
a relay control board and a plurality of relays, where the
plurality of relays are arranged on the relay control board.
The first power conversion device and the second power
conversion device are respectively connected to different
relays, and the relays are configured to switch the com-
munication of the first power conversion device and the
second power conversion device.

[0017] Through the above solution, the first power con-
version device and the second power conversion device
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are respectively connected to different relays, the com-
munication state between the first power conversion de-
vice and the control unit and the communication state
between the second power conversion device and the
control unit are changed through the relays. The com-
munication state is relatively simple to control, which im-
proves the test efficiency of the power conversion device.
[0018] In some embodiments, the controlling the first
power conversion device and the second power conver-
sion device to work simultaneously in different working
modes includes: controlling the first power conversion
device to undergo a first stage of charge and discharge
in the firstworking mode, and controlling the second pow-
er conversion device to undergo a first stage of charge
and discharge in the second working mode; and when
the first stage of charge and discharge ends, controlling
the first power conversion device to undergo a second
stage of charge and discharge in the second work mode,
and controlling the second power conversion device to
undergo a second stage of charge and discharge in the
first working mode.

[0019] Through the above solution, the control unit
controls the first power conversion device and the second
power conversion device to work simultaneously in dif-
ferentworking modes, so the aging test can be performed
on the first power conversion device and the second pow-
er conversion device at the same time, which improves
the test efficiency.

[0020] In some embodiments, the controlling the first
power conversion device to undergo a first stage of
charge and discharge in the first working mode and con-
trolling the second power conversion device to undergo
afirst stage of charge and discharge in the second work-
ing mode include: controlling a first relay corresponding
to the first power conversion device to close and sending
a first turn-on instruction to the first power conversion
device, so that the first power conversion device under-
goes the first stage of charge and discharge in the first
working mode; and controlling the first relay to open, con-
trolling a second relay corresponding to the second pow-
er conversion device to close, and sending a second turn-
on instruction to the second power conversion device,
so that the second power conversion device undergoes
the first stage of charge and discharge in the second
working mode.

[0021] Through the above solution, the control unit
switches the communication of the first power conversion
device and the second power conversion device through
the relays, which is convenient for control and has high
control efficiency. In addition, during the control, the first
power conversion device is enabled to undergo the first
stage of charge and discharge in the first working mode,
and then the second power conversion device is enabled
to undergo the first stage of charge and discharge in the
second working mode. That is, the power is turned on
firstand then the load is turned on, so the operation safety
is high.

[0022] In some embodiments, the controlling the first
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power conversion device to undergo a second stage of
charge and discharge in the second working mode and
controlling the second power conversion device to un-
dergo a second stage of charge and discharge in the first
working mode include: controlling the second power con-
version device to stop the first stage of charge and dis-
charge in the second working mode, and controlling the
first power conversion device to stop the first stage of
charge and discharge in the first working mode; sending
afirst turn-on instruction to the second power conversion
device, so that the second power conversion device un-
dergoes the second stage of charge and discharge in the
firstworking mode; and sending a second turn-on instruc-
tion to the first power conversion device, so that the first
power conversion device undergoes the second stage
of charge and discharge in the second working mode.
[0023] Through the above solution, the second power
conversion device is controlled to stop the first stage of
charge and discharge in the second working mode, and
then the first power conversion device is controlled to
stop the first stage of charge and discharge in the first
working mode, that is, the load is turned off first and then
the power is turned off, so the operation safety is high.
When the second stage of charge and discharge is en-
abled, the second power conversion device is enabled
to undergo the second stage of charge and discharge in
the first working mode, and then the first power conver-
sion device is enabled to undergo the second stage of
charge and discharge in the second working mode. That
is, the power is turned on first and then the load is turned
on, so the operation safety is high.

[0024] In some embodiments, the controlling the sec-
ond power conversion device to stop the first stage of
charge and discharge in the second working mode and
controlling the first power conversion device to stop the
first stage of charge and discharge in the first working
mode include: controlling the second relay correspond-
ing to the second power conversion device to close and
sending a first turn-off instruction to the second power
conversion device, so that the second power conversion
device stops the first stage of charge and discharge in
the second working mode; and controlling the second
relay to open, controlling the first relay corresponding to
the first power conversion device to close, and sending
a second turn-off instruction to the first power conversion
device, so that the first power conversion device stops
the first stage of charge and discharge in the first working
mode.

[0025] Through the above solution, the control unit
switches the communication of the first power conversion
device and the second power conversion device through
the relays, which is convenient for control and has high
control efficiency. The second power conversion device
is controlled to stop the first stage of charge and dis-
charge in the second working mode, and then the first
power conversion device is controlled to stop the first
stage of charge and discharge in the first working mode,
that is, the load is turned off first and then the power is
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turned off, so the operation safety is high.

[0026] In some embodiments, the obtaining test data
when the first power conversion device and the second
power conversion device work in different working modes
and evaluating the first power conversion device and the
second power conversion device according to the test
data include: obtaining first charge and discharge data
and determining whether the first power conversion de-
vice and the second power conversion device are abnor-
mal in the first stage of charge and discharge according
to the first charge and discharge data, where the first
charge and discharge data is the test data when the first
power conversion device undergoes the first stage of
charge and discharge in the first working mode and the
test data when the second power conversion device un-
dergoes the first stage of charge and discharge in the
second working mode; and obtaining second charge and
discharge data and determining whether the first power
conversion device and the second power conversion de-
vice are abnormal in the second stage of charge and
discharge according to the second charge and discharge
data, where the second charge and discharge data is the
test data when the first power conversion device under-
goes the second stage of charge and discharge in the
second working mode and the test data when the second
power conversion device undergoes the second stage
of charge and discharge in the first working mode.
[0027] Through the above solution, whether the first
power conversion device and the second power conver-
sion device are abnormal in the first stage of charge and
discharge can be determined according to the firstcharge
and discharge data, and whether the first power conver-
sion device and the second power source are abnormal
in the second stage of charge and discharge can be de-
termined according to the second charge and discharge
data. This facilitates the subsequent determination of
whether the first power conversion device and the second
power conversion device are failed products.

[0028] Insomeembodiments,the determiningwhether
the first power conversion device and the second power
conversion device are abnormal in the first stage of
charge and discharge according to the first charge and
discharge data includes: if the first charge and discharge
data of the first power conversion device goes beyond a
first threshold range, determining that the first power con-
version device is abnormal in the first stage of charge
and discharge; and If the first charge and discharge data
of the second power conversion device goes beyond the
first threshold range, determining that the second power
conversion device is abnormal in the first stage of charge
and discharge.

[0029] Through the above solution, when the first
charge and discharge data of the first power conversion
device goes beyond the first threshold range, it is deter-
mined that the first power conversion device is abnormal
in the first stage of charge and discharge. When the first
charge and discharge data of the second power conver-
sion device goes beyond the first threshold range, it is
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determined that the second power conversion device is
abnormal in the first stage of charge and discharge. The
determination method is simple and easy to implement,
which can improve the determination efficiency.

[0030] Insomeembodiments,the determiningwhether
the first power conversion device and the second power
conversion device are abnormal in the second stage of
charge and discharge according to the second charge
and discharge data includes: if the second charge and
discharge data of the first power conversion device goes
beyond a second threshold range, determining that the
first power conversion device is abnormal in the second
stage of charge and discharge; and If the second charge
and discharge data of the second power conversion de-
vice goes beyond the second threshold range, determin-
ing that the second power conversion device is abnormal
in the second stage of charge and discharge.

[0031] Through the above solution, when the second
charge and discharge data of the first power conversion
device goes beyond the second threshold range, it is
determined that the first power conversion device is ab-
normal in the second stage of charge and discharge.
When the second charge and discharge data of the sec-
ond power conversion device goes beyond the second
threshold range, it is determined that the second power
conversion device is abnormal in the second stage of
charge and discharge. The determination method is sim-
ple and easy to implement, which can improve the de-
termination efficiency.

[0032] According to a third aspect of the embodiments
of the present application, a computer-readable storage
medium storing a computer program is provided. When
the computer program is executed by a processor, the
test method for power conversion devices according to
the second aspect is implemented.

[0033] According to a fourth aspect of the embodi-
ments of the present application, an electronic device is
provided, including: a processor; and a memory for stor-
ing instructions executable by the processor, where the
processor is configured to implement the test method for
power conversion devices according to the second as-
pect by executing the executable instructions.

[0034] In the embodiments of the present application,
the power supply grid is connected to the AC terminal of
the first power conversion device, the power supply grid
is also connected to the AC terminal of the second power
conversion device, and the DC terminal of the first power
conversion device is connected to the DC terminal of the
second power conversion device. In this way, a test loop
is formed by the power supply grid, the first power con-
version device and the second power conversion device.
After that, the control unit can control the first power con-
version device and the second power conversion device
to work simultaneously in different working modes, and
the evaluation unit can obtain the test data of the first
power conversion device and the second power conver-
sion device when they work in different working modes,
and evaluate the first power conversion device and the
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second power conversion device according to the test
data. In this test loop, the first power conversion device
and the second power conversion device can act as a
load and a power source, so no additional DC power
supply and load are required during the test, thus saving
the investment costand energy consumption. Inaddition,
in the same test loop, the first power conversion device
and the second power conversion device work simulta-
neously, so the aging test can be performed on the first
power conversion device and the second power conver-
sion device at the same time, which improves the test
performance. efficiency.

[0035] The above description is only a summary of the
technical solutions in the embodiments of the present
application. In order to be able to understand the techni-
cal means provided in the embodiments of the present
application more clearly, the technical means can be im-
plemented according to the content of the specification.
Furthermore, to make the above and other objectives,
features and advantages in the embodiments of the
present application more comprehensible, specific im-
plementations of the present application are exemplified
below.

Description of Drawings

[0036] By reading the detailed description of the pre-
ferred implementations below, various other advantages
and benefits will become apparent to those of ordinary
skill in the art. The drawings are for the purpose of illus-
trating the preferred embodiments only and are not to be
considered a limitation to the present application. More-
over, in all of the drawings, the same parts are indicated
by the same reference numerals. In the drawings:

FIG. 1 is a schematic structural diagram of a test
system for power conversion devices in the related
art.

FIG. 2 is a schematic structural diagram of a test
system for power conversion devices according to
an embodiment of the present application.

FIG. 3 is a schematic structural diagram of another
test system for power conversion devices according
to an embodiment of the present application.

FIG. 4 is a structural schematic diagram of another
test system for power conversion devices according
to an embodiment of the present application.

FIG. 5 is a structural schematic diagram of another
test system for power conversion devices according
to an embodiment of the present application.

FIG. 6 is a flowchart of a test method for power con-
version devices according to an embodiment of the
present application.

FIG. 7 is a schematic flowchart of evaluating a first
power conversion device and a second power con-
version device according to obtained test data ac-
cording to an embodiment of the present application.
FIG. 8 is a schematic structural diagram of a test
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apparatus for power conversion devices according
to an embodiment of the present application.

Detailed Description

[0037] Embodiments of the technical solutions of the
present application will be described in detail below in
conjunction with the drawings. The following embodi-
ments are merely provided for more clearly illustrating
the technical solutions of the present application, and
therefore are exemplary and cannot be construed as lim-
iting the scope of protection of the present application.
[0038] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by those skilled in the art belonging to
the technical field of the present application. The terms
used herein are only for the purpose of describing specific
embodiments and are not intended to limit the present
application. The terms "including" and "having" and any
variations thereof in the specification, claims, and the de-
scription of drawings of the present application are in-
tended to cover non-exclusive inclusion.

[0039] In the description of the embodiments of the
present application, the technical terms "first", "second"”,
and the like are used only to distinguish between different
objects, and are not to be understood as indicating or
implying a relative importance or implicitly specifying the
number, particular order, or primary and secondary re-
lation of the technical features indicated. In the descrip-
tion of the embodiments of the present application, "a
plurality of means two or more, unless otherwise explic-
itly and specifically defined.

[0040] Reference herein to "an embodiment" means
that a particular feature, structure, or characteristic de-
scribed in connection with the embodiment can be in-
cluded in at least one embodiment of the present appli-
cation. The appearance of this phrase anywhere in the
specification does not necessarily refer to the same em-
bodiment, or a separate or alternative embodiment that
is mutually exclusive with other embodiments. It is ex-
plicitly and implicitly understood by those skilled in the
art that the embodiments described herein may be com-
bined with other embodiments.

[0041] In the description of the embodiments of the
present application, the term "and/or" is simply a descrip-
tion of an association of associated objects, which indi-
cates that there may exist three relationships, for exam-
ple, A and/or B may mean: the presence of A, the pres-
ence of both A and B, and the presence of B. In addition,
the character "/" herein generally means that the asso-
ciated objects before and after it are in an "or" relation-
ship.

[0042] In the description of the embodiments of the
present application, the term "a plurality of refers to two
or more (including two), and similarly, "multiple
groups" refers to two or more (including two) groups,
and "multiple sheets" refers to two or more (including
two) sheets.
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[0043] In the description of the embodiments of the
present application, the orientation or position relation-
ship indicated by the technical terms "central”, "longitu-
dinal", "transverse", "length", "width", "thickness", "up-
per," "lower," "front," "back," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise,"
"counterclockwise," "axial", "radial", and "circumferen-
tial", etc. are based on the orientation or position rela-
tionship shown in the drawings and are intended to facil-
itate the description of the embodiments of the present
application and simplify the description only, rather than
indicating or implying that the device or element referred
to must have a particular orientation or be constructed
and operated in a particular orientation. Therefore, they
are not to be interpreted as limitations on the embodi-
ments of the present application.

[0044] In the description of the embodiments of the
presentapplication, unless otherwise expressly specified
and limited, the technical terms "mount," "join," "con-
nect," and "fix," etc. should be understood in a broad
sense, such as, a fixed connection, a detachable con-
nection, or an integral connection; a mechanical connec-
tion, or an electrical connection; a direct connection, an
indirect connection through an intermediate medium, an
internal connection of two elements, or interaction be-
tween two elements. For those of ordinary skill in the art,
the specific meanings of the above terms in the embod-
iments of the present application can be understood ac-
cording to specific situations.

[0045] In order to ensure the reliability of the power
conversion device and avoid early failure caused by the
defects of the material itself, the power conversion device
needs to be subjected to 100% aging test. The test in the
present application can be understood as an aging test.
[0046] In the related art, in a schematic structure of a
test system for the power conversion device in the related
art as shown in FIG. 1, a DC terminal of the power con-
version device is often connected to one terminal of a
DC power supply, and an AC terminal of the power con-
version device and the other terminal of the DC power
supply are both connected to a grid to form a test loop.
The DC terminal of the power conversion device refers
to the DC side of the power conversion device in FIG. 1,
the DC power supply refers to the DC source in FIG. 1,
and the AC terminal of the power conversion device re-
fers to the AC side of the power conversion device in
FIG. 1. A control unit 00 controls each power conversion
device to work in different working modes, so as to per-
form an aging teston the power conversion device. When
the power conversion device works in a first working
mode, the DC power supply acts as an electronic load
of the power conversion device, and the first working
mode refers to an AC input and DC output mode. When
the power conversion device works in a second working
mode, the DC power supply acts as a DC power supply
of the power conversion device, and the second working
mode refers to a DC input and AC output mode. FIG. 1
shows a plurality of power conversion devices, which are
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marked as product 1, product 2, product 3,..., product N
in sequence in FIG. 1.

[0047] It can be seen that in the related art, when the
power conversion device is subjected to an aging test,
an additional DC power supply needs to be connected
to provide the DC power and the load. Especially in the
case of large-scale test, a large number of DC power
supplies are needed and control software for DC power
supplies needs to be developed. A 10 kW DC power sup-
ply is estimated to cost 100,000 yuan. If 150 power con-
version devices need to be tested at the same time to
meet the demand for production capacity, then 150 DC
power supplies are required, and 15 million yuan needs
to be invested to purchase the DC power supplies. The
investment cost is very large, and the energy consump-
tion is also very large. In addition, one test loop can only
be used to test one power conversion device, and the
test efficiency is low. Furthermore, the volume of the DC
power supply is 500 mm * 500 mm * 800 mm, which
occupies a large space, resulting in a large space for the
equipment in the test system and poor economic bene-
fits.

[0048] In view of this, an embodiment of the present
application provides a test system for power conversion
devices. A power supply grid is connected to an AC ter-
minal of afirst power conversion device, the power supply
grid is also connected to an AC terminal of a second
power conversion device, and a DC terminal of the first
power conversion device is connected to a DC terminal
of the second power conversion device. In this way, a
test loop is formed by the power supply grid, the first
power conversion device and the second power conver-
sion device. Then, a control unit 3 can control the first
power conversion device and the second power conver-
sion device to work simultaneously in different working
modes, and an evaluation unit 4 can obtain the test data
of the first power conversion device and the second pow-
er conversion device when they work in different working
modes, and evaluate the first power conversion device
and the second power conversion device according to
the test data.

[0049] In the test loop in the present application, the
first power conversion device and the second power con-
version device are paired, which can both act as a load
and a power source. That is, one power conversion de-
vice to be tested can be used as a power supply and load
forthe other power conversion device to be tested. There-
fore, no additional DC power supply and load are required
during the test, thus saving the investment cost and con-
serving electricity because the system itself consumes
less energy. In addition, the first power conversion device
and the second power conversion device work simulta-
neously in different working modes in the same test loop,
so the aging test can be performed on the first power
conversion device and the second power conversion de-
vice at the same time, which improves the test efficiency.
Furthermore, since no additional DC power supply is re-
quired in the test system, the device occupies less space,
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and the stability of the test system is not affected.
[0050] Some testdatais provided below for easy com-
parison. Assuming that the efficiency of the power con-
version device is 93%, the efficiency of the DC power
supply as an electronic load is 70%, and the efficiency
of the DC power supply as a power supply is 80%; and
the working in the first working mode and the second
working mode is respectively 5 hrs.

[0051] In the related art, the system efficiency
P1=93%*70%=65.1% when the power conversion de-
vice works in the first working mode, and the system ef-
ficiency P2=93%*80%= 74.4% when the power conver-
sion device works in the second working mode. It can be
seen that the system efficiency of the test system of the
power conversion device in the related art is P=(P
1+P2)/2=69.75%.

[0052] Inthe presentapplication, the system efficiency
P1=93%"93%=86.49% when the first power conversion
device works in the first working mode and the second
power conversion device works in the second working
mode, and the system efficiency P2=93%*93%= 86.49%
when first power conversion device works in the second
working mode and the second power conversion device
works in the first working mode. It can be seen that the
system efficiency of the test system for the power con-
version device in the present application is P=(P
1+P2)/2=86.49%.

[0053] It can be easily found through comparison that
the efficiency of the test system for the power conversion
device provided in the embodiment of the present appli-
cation is 16.74% higher than that of the test system for
the power conversion device in the related art (86.49%-
69.75%=16.74%). It can be seen that the test system for
the power conversion device provided in the present ap-
plication effectively improves the system efficiency.
[0054] The test system for the power conversion de-
vice provided in the embodiments of the present appli-
cation will be described in detail below with reference to
FIGS. 2 to 5. FIG. 2 is a schematic structural diagram of
a test system for power conversion devices according to
an embodiment of the present application. As shown in
FIG. 2, the test system includes: a first AC input/output
section 1, asecond AC input/output section 2, a first pow-
er conversion device, a second power conversion device,
a control unit 3 and an evaluation unit 4. The first AC
input/output section 1 is configured to connect a power
supply grid and an AC terminal of the first power conver-
sion device, the second AC input/output section 2 is con-
figured to connect the power supply grid and an AC ter-
minal of the second power conversion device. A DC ter-
minal of the first power conversion device is connected
to a DC terminal of the second power conversion device.
The control unit 3 is configured to control the first power
conversion device and the second power conversion de-
vice to work simultaneously in different working modes.
The evaluation unit 4 is configured to obtain the test data
of the first power conversion device and the second pow-
er conversion device when they work in different working
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modes, and evaluate the first power conversion device
and the second power conversion device according to
the test data.

[0055] It should be noted that the first power conver-
sion device and the second power conversion device are
bidirectional AC/DC conversion devices. On the one
hand, they can act as a load to receive an AC power and
convert the received AC power into a DC power, and
then act as a power source to output the DC power. On
the other hand, they can act as a load to receive a DC
power and convert the received DC power into an AC
power, and then act as a power source to output the AC
power. That is to say, the first power conversion device
and the second power conversion device can act as a
load and a power source, and can not only receive the
AC power and output the DC power, but also receive the
DC power and output the AC power.

[0056] In addition, the first AC input/output section 1
and the second AC input/output section 2 may be an AC
input/output interface. The power supply grid is connect-
ed to the AC terminal of the first power conversion device
through the first AC input/output section 1, the power
supply grid is connected to the AC terminal of the second
power conversion device through the second AC in-
put/output section 2, and then the DC terminal of the first
power conversion device is connected to the DC terminal
of the second power conversion device. In this way, a
test loop is formed by the power supply grid, the first
power conversion device and the second power conver-
siondevice. The DC terminal of the first power conversion
device is connected to the DC terminal of the second
power conversion device, and this connection mode may
be referred to as a back-to-back connection mode.
[0057] Atfterthe testloop is formed, in some examples,
the grid may act as a power source to outputan AC power
to the first power conversion device. The first power con-
version device can act as a load to receive an AC power
from the grid and convert the received AC power into a
DC power, and then act as a power source to output the
converted DC power to the second power conversion
device. The second power conversion device can act as
a load to receive the DC power from the first power con-
version device and convert the received DC power into
an AC power, and then act as a power source to output
the converted AC power to the grid. The grid may act as
a load to receive the AC power output by the second
power conversion device.

[0058] In some examples, the grid may act as a power
source to output an AC power to the second power con-
version device. For example, the grid can provide a 220V
AC power, which can be abbreviated as AC220V as
shown in FIG. 2. The second power conversion device
can act as a load to receive the AC power from the grid
and convert the received AC power into a DC power, and
then act as a power source to output the converted DC
power to the first power conversion device. The first pow-
er conversion device can act as a load to receive the DC
power from the second power conversion device and

10

15

20

25

30

35

40

45

50

55

convert the received DC power into an AC power, and
then act as a power source to output the converted AC
power to the grid. The grid may act as a load to receive
the AC power output by the first power conversion device.
[0059] In the above two examples, the grid can act as
a power source to output an AC power to the first power
conversion device or the second power conversion de-
vice, and can also act as a load to receive the AC power
from the second power conversion device or the second
power conversion device.

[0060] Furthermore, the working mode includes a first
working mode and a second working mode. The first
working mode may be an AC input and DC output mode,
and the second working mode may be a DC input and
AC output mode.

[0061] The control unit 3 is connected to the first power
conversion device and the second power conversion de-
vice, respectively. The control unit 3 can control the first
power conversion device to work in the first working
mode, and control the second power conversion device
to work in the second working mode. Alternatively, the
control unit 3 can also control the first power conversion
device to work in the second working mode, and control
the second power conversion device to work in the first
working mode. In short, the control unit 3 controls the
first power conversion device and the second power con-
version device to work simultaneously in different work-
ing modes. The work may be charge and discharge. For
example, the power conversion device working in the first
working mode means that the power conversion device
undergoes AC charge and DC discharge in the first work-
ing mode, and the power conversion device working in
the second working mode means that the power conver-
sion device undergoes DC charge and AC discharge in
the second working mode.

[0062] Finally,the evaluation unit4 has a dataprocess-
ing function. The evaluation unit 4 is connected to the
first power conversion device and the second power con-
version device respectively through the control unit 3.
The evaluation unit 4 can obtain test data when the first
power conversion device works in the first working mode
and the second working mode, and evaluate the first pow-
er conversion device according to the test data. The eval-
uation unit 4 can also obtain test data when the second
power conversion device works in the first working mode
and the second working mode, and evaluate the second
power conversion device according to the test data.
[0063] The test data may be the aging data of the first
power conversion device and the second power conver-
sion device under certain test conditions. Therefore, the
evaluation unit 4 can evaluate the aging performance of
the first power conversion device based on the test data
of the first power conversion device, so as to determine
whether the first power conversion device is abnormal.
Similarly, the evaluation unit 4 can evaluate the aging
performance of the second power conversion device
based on the test data of the second power conversion
device, so as to determine whether the second power
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conversion device is abnormal.

[0064] In the embodiments of the present application,
the power supply grid is connected to the AC terminal of
the first power conversion device, the power supply grid
is also connected to the AC terminal of the second power
conversion device, and the DC terminal of the first power
conversion device is connected to the DC terminal of the
second power conversion device. In this way, a test loop
is formed by the power supply grid, the first power con-
version device and the second power conversion device.
Then, the control unit 3 can control the first power con-
version device and the second power conversion device
to work simultaneously in different working modes, and
the evaluation unit 4 can obtain the test data of the first
power conversion device and the second power conver-
sion device when they work in different working modes,
and evaluate the first power conversion device and the
second power conversion device according to the test
data. In this test loop, the first power conversion device
and the second power conversion device can act as a
load and a power source, so no additional DC power
supply and load are required during the test, thus saving
the investment costand energy consumption. In addition,
in the same test loop, the first power conversion device
and the second power conversion device work simulta-
neously, so the aging test can be performed on the first
power conversion device and the second power conver-
sion device at the same time, which improves the test
performance. efficiency.

[0065] In some embodiments, the control unit 3 may
include: a relay control board and a plurality of relays.
The plurality of relays are arranged on the relay control
board. The first power conversion device and the second
power conversion device are respectively connected to
different relays, and the relays are configured to switch
the communication of the first power conversion device
and the second power conversion device.

[0066] It should be noted that the first power conver-
sion device is connected to a corresponding relay, and
the communication of the first power conversion device
can be switched through the relay corresponding to the
first power conversion device. The second power con-
version device is connected to a corresponding relay,
and the communication of the second power conversion
device can be switched through the relay corresponding
to the second power conversion device. For ease of con-
trol, the relays may be numbered, and the numbers of
the relays may correspond to their corresponding power
conversion devices. For example, the relay correspond-
ing to the first power conversion device may be numbered
as the firstrelay, and the relay corresponding to the sec-
ond power conversion device may be numbered as the
second relay.

[0067] The switching the communication of the first
power conversion device means changing the commu-
nication state between the first power conversion device
and the control unit 3. The switching the communication
of the second power conversion device means changing
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the communication state between the second power con-
version device and the control unit 3. For example, when
the first relay is controlled to close, the communication
state between the first power conversion device and the
control unit 3 can be switched from non-communication
to communication, and when the first relay is controlled
to open, the communication state between the first power
conversion device and the control unit 3 can be switched
from communication to non-communication. When the
second relay is controlled to close, the communication
state between the second power conversion device and
the control unit 3 can be switched from non-communica-
tion to communication, and when the second relay is con-
trolled to open, the communication state between the
second power conversion device and the control unit 3
can be switched from communication to non-communi-
cation.

[0068] Itis to be noted that to meet production needs,
hundreds of products often need to be aged at a time.
The traditional method is to add a controller area network
CAN card between the control unit 3 and each power
conversion device. That is to say, the CAN card is in one-
to-one correspondence to the power conversion device,
and the control unit 3 controls the communication with
the power conversion device corresponding to the CAN
card through the CAN card. The method is quite costive.
However, in the present application, only one CAN card
needs to be set between the control unit 3 and the relay
board, where a plurality of relays are set on the relay
board. The plurality of relays are connected to corre-
sponding power conversion devices, and the control unit
3 switches the relays or controls the opening and closing
of the relays through the CAN card, to change the com-
munication state with each power conversion device,
which effectively reduces the cost, is relatively simple to
control, and improves the test efficiency of the power
conversion device. In addition, the number of relays set
on the relay board can be expanded. Therefore, the test
system of the present application can be expanded, that
is, the number of power conversion devices to be tested
at the same time can be easily expanded.

[0069] The test system for power conversion devices
shown in the embodiment of FIG. 2 above includes a
group of power conversion devices, and this group of
power conversion devices includes two back-to-back se-
rially connected power conversion devices, that is, the
first power conversion device and the second power con-
version device in FIG. 2. In the embodiment of FIG. 2,
aging test can be performed on two power conversion
devices at the same time. However, in practice, aging
test often needs to be performed on a large number of
power conversion devices. In order to simultaneously
perform aging teston alarge number of power conversion
devices, the embodiments of the present application fur-
ther provide three other test systems for power conver-
sion devices. The three test systems for power conver-
sion devices will be described in detail below with refer-
ence to FIG. 3, FIG. 4 and FIG. 5.
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[0070] FIG. 3 is a schematic structural diagram of a
test system for power conversion devices provided in an
embodiment of the present application. Similar to the test
system for power conversion devices shown in the em-
bodiment of FIG. 2, the test system also includes: a first
AC input/output section 1, a second AC input/output sec-
tion 2, a control unit 3 and an evaluation unit 4, and the
test system also includes a group of power conversion
devices. However, unlike the test system for power con-
version devices shown in the embodiment of FIG. 2 that
one group of power conversion devices in the test system
shown in the embodiment of FIG. 2 includes a pair of
power conversion devices and the pair of power conver-
sion devices includes two back-to-back serially connect-
ed power conversion devices, , one group of power con-
version devices in the test system shown in the embod-
iment of FIG. 3 includes multiple pairs of power conver-
sion devices and each pair of power conversion devices
in the multiple pairs of power conversion devicesincludes
two back-to-back serially connected power conversion
devices. FIG. 3 shows a plurality of power conversion
devices, which are marked as product 1, product 2, prod-
uct N-1,..., product N in sequence in FIG. 3. In view of
this, the group of power conversion devices in the test
system shown in the embodiment of FIG. 3 may include
4,6, 8 or more even number of power conversion devices.
However, due to the energy consumption of the power
conversion devices, to ensure that all power conversion
devices can run at full power during the aging test to meet
the aging test conditions, a group of power conversion
devices should not include too many power conversion
devices.

[0071] In this embodiment, the first AC input/output
section 1 is configured to connect a power supply grid
and an AC terminal of a first power conversion device in
the back-to-back serially connected sequence in this
group of power conversion devices, such as the AC side
of product 1 in FIG. 3., and the second AC input/output
section 2 is configured to connect the power supply grid
and an AC terminal of a last power conversion device in
the back-to-back serially connected sequence in this
group of power conversion devices, such as the AC side
of product N in FIG. 3. In this embodiment, DC terminals
of two power conversion devices in each pair of power
conversion devices in the back-to-back serially connect-
ed sequence are connected to each other, and AC ter-
minals of two adjacent power conversion devices of two
adjacent pairs of power conversion devices are connect-
ed to each other.

[0072] Exemplarily, assuming that the test system
shown in FIG. 3 includes two pairs of, or four power con-
version devices. The four power conversion devices are
numbered in a back-to-back serially connected se-
quence. The first one is called the first power conversion
device, the second one is called the second power con-
version device, the third one is called the third power
conversion device, and the fourth one is called the fourth
power conversion device. The first power conversion de-
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vice and the second power conversion device are two
adjacentpower conversion devices in the first pair of pow-
er supply devices, the third power conversion device and
the fourth power conversion device are two adjacent
power conversion devices in the second pair of power
conversion devices, and the second power conversion
device and the third power conversion device are two
adjacent power conversion devices of the two adjacent
pairs of power conversion devices. The first AC input/out-
put section 1 is configured to connect a power supply
grid and an AC terminal of the first power conversion
device, and the second AC input/output section 2 is con-
figured to connect the power supply grid and an AC ter-
minal of the fourth power conversion device. A DC ter-
minal of the first power conversion device is connected
to a DC terminal of the second power conversion device,
an AC terminal of the second power conversion device
is connected to an AC terminal of the third power con-
version device, and a DC terminal of the third power con-
version device is connected to a DC terminal of the fourth
power conversion device.

[0073] The control unit 3 is configured to control the
odd-numbered and the even-numbered power conver-
sion devices in the serially connected sequence in this
group of power conversion devices to work simultane-
ously in different working modes. The evaluation unit 4
is configured to obtain test data when the odd-numbered
and even-numbered power conversion devices in the se-
rially connected sequence in this group of power conver-
sion devices work simultaneously in different working
modes, and evaluate the group of power conversion de-
vices according to the test data.

[0074] Further in the above example, the first power
conversion device and the third power conversion device
are the odd-numbered power conversion devices in the
serially connected sequence in this group of power con-
version devices, and the second power conversion de-
vice and the fourth power conversion device are the even-
numbered power conversion devices in the serially con-
nected sequence in this group of power conversion de-
vices. Then the control unit 3 can control the first power
conversion device and the third power conversion device
to work in the first working mode, and control the second
power conversion device and the fourth power conver-
sion device to work in the second working mode. Alter-
natively, it can control the first power conversion device
and the third power conversion device to work in the sec-
ond working mode, and control the second power con-
version device and the fourth power conversion device
to work in the first working mode. The evaluation unit 4
can obtain test data when a target power conversion de-
vice works in the first working mode and the second work-
ing mode, and evaluate the target power conversion de-
vice according to the test data. The target power conver-
sion device is any one of the four power conversion de-
vices.

[0075] FIG. 4 is a schematic structural diagram of a
test system for power conversion devices provided in an
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embodiment of the present application. As shown in FIG.
4, similar to the test system for power conversion devices
shown in the embodiment of FIG. 2, the test system also
includes: a first AC input/output section 1, a second AC
input/output section 2, a control unit 3 and an evaluation
unit 4. However, unlike the test system for power con-
version devices shown in the embodiment of FIG. 2 that
the test system shown in the embodiment of FIG. 2 in-
cludes one group of power conversion devices, the test
system shown in the embodiment of FIG. 4 includes mul-
tiple groups of power conversion devices. Each group of
power conversion devices in the multiple groups of power
conversion devices includes two back-to-back serially
connected power conversion devices as shown in the
embodiment of FIG. 2. FIG. 4 shows a plurality of power
conversion devices, which are marked as product 1,
product 2, product N-1,..., product N in sequence in FIG.
4. It should be noted that due to the need for aging test
on a large number of power conversion devices, to bal-
ance the grid, the test system adopts a three-phase pow-
er supply, and L1, L2, L3 and N in FIG. 4 represent a
three-phase four-wire system.

[0076] In this embodiment, the first AC input/output
section 1 is configured to connect a power supply grid
and an AC terminal of a first power conversion device in
each group of power conversion devices in the multiple
groups of power conversion devices, and the second AC
input/output section 2 is configured to connect the power
supply grid and an AC terminal of a second power con-
version device in each group of power conversion devic-
es. A DC terminal of the first power conversion device in
each group of power conversion devices is connected to
a DC terminal of the second power conversion device.
[0077] Exemplarily, it is assumed that the test system
shown in FIG. 4 includes two groups of power conversion
devices, and each group of power conversion devices
includes two back-to-back serially connected power con-
version devices. The four power conversion devices in-
cludedin the test system of the power conversion devices
are numbered as a first power conversion device in afirst
group of power conversion devices, a second power con-
version device in the first group of power conversion de-
vices, a first power conversion device in a second group
of power conversion devices, and a second power con-
version device in the second group of power conversion
devices. The first AC input/output section 1 is configured
to connect the power supply grid and an AC terminal of
the first power conversion device in the first group of pow-
er conversion devices, and the first AC input/output sec-
tion 1 is also configured to connect the power supply grid
and an AC terminal of the first power conversion device
in the second group of power conversion devices. The
second AC input/output section 2 is configured to connect
the power supply grid and an AC terminal of the second
power conversion device in the first group of power con-
version devices, and the second AC input/output section
2 is also configured to connect the power supply grid and
an AC terminal of the second power conversion device
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in the second group of power conversion devices. A DC
terminal of the first power conversion device in the first
group of power conversion devices is connected to a DC
terminal of the second power conversion device in the
first group of power conversion devices. A DC terminal
of the first power conversion device in the second group
of power conversion devices is connected to a DC ter-
minal of the second power conversion device in the sec-
ond group of power conversion devices.

[0078] The control unit 3 is configured to control the
first power conversion device and the second power con-
version device in each group of power conversion devic-
es in the multiple groups of power conversion devices to
work simultaneously in different working modes. The
evaluation unit 4 is configured to obtain test data when
the first power conversion device and the second power
conversion device in each group of power conversion
devices in the multiple groups of power conversion de-
vices work simultaneously in different working modes,
and evaluate the first power conversion device and the
second power conversion device in each group of power
conversion devices according to the test data.

[0079] Further in the example, the control unit 3 can
control the first power conversion device in the first group
of power conversion devices and the first power conver-
sion device/second power conversion device in the sec-
ond group of power conversion devices to work in the
first working mode, and control the second power con-
version device in the first group of power conversion de-
vices and the second power conversion device/first pow-
er conversion device in the second group of power con-
version devices to work in the second working mode.
Alternatively, it can control the first power conversion de-
vice in the first group of power conversion devices and
the first power conversion device/second power conver-
sion device in the second group of power conversion de-
vices to work in second first working mode, and control
the second power conversion device in the first group of
power conversion devices and the second power con-
version device/first power conversion device in the sec-
ond group of power conversion devices to work in the
first working mode. For ease of control, when the test
system includes multiple groups of power conversion de-
vices, the odd-numbered power conversion devices in
the serially connected sequence in each group of power
conversion devices are usually controlled to work in one
working mode, and the even-numbered power conver-
sion devices in the serially connected sequence in each
group of power conversion devices are controlled to work
in another working mode.

[0080] The evaluation unit4 can obtain test data when
a target power conversion device works in the first work-
ing mode and the second working mode, and evaluate
the target power conversion device according to the test
data. The target power conversion device is any one of
the four power conversion devices.

[0081] FIG. 5 is a schematic structural diagram of a
test system for power conversion devices provided in an
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embodiment of the present application. Similar to the test
system for power conversion devices shown in the em-
bodiment of FIG. 4, the test system also includes: a first
AC input/output section 1, a second AC input/output sec-
tion 2, a control unit 3, an evaluation unit 4, and multiple
groups of power conversion devices. However, unlike
the test system for power conversion devices shown in
the embodiment of FIG. 4 where each group of power
conversion devices in the test system shown in the em-
bodiment of FIG. 4 includes a pair of power conversion
devices and the pair of power conversion devices in-
cludes two back-to-back serially connected power con-
version devices, each group of power conversion devices
in the test system shown in the embodiment of FIG. 5
includes multiple pairs of power conversion devices and
each pair of power conversion devices in the multiple
pairs of power conversion devices includes two back-to-
back serially connected power conversion devices,
which is similar to the test system shown in the embod-
iment of FIG. 3 where one group of power conversion
devices includes multiple pairs of power conversion de-
vices. FIG. 5 shows a plurality of power conversion de-
vices, which are marked as product 11, product 12,...,
product 1 (N-1), product 1N, product 21, product 22,...,
product 2 (N-1), product 2N, product N1, product N2,...,
product N (N-1), and product NN.

[0082] In this embodiment, the first AC input/output
section 1 is configured to connect a power supply grid
and an AC terminal of a first power conversion device in
the back-to-back serially connected sequence in each
group of power conversion devices in the multiple groups
of power conversion devices, and the second AC in-
put/output section 2 is configured to connect an AC ter-
minal of a last power conversion device in the back-to-
back serially connected sequence in each group of power
conversion devices. In this embodiment, back-to-back
serial connection means that DC terminals of two power
conversion devices in each pair of power conversion de-
vices in each group of power conversion devices are con-
nected to each other, and AC terminals of two adjacent
power conversion devices of two adjacent pairs of power
conversion devices in each group of power conversion
devices are connected to each other.

[0083] Exemplarily, it is assumed that the test system
shown in FIG. 5 includes two groups of power conversion
devices, and each group of power conversion devices
includes two pairs power conversion devices. The mul-
tiple power conversion devices included in the test sys-
tem of the power conversion devices are numbered as
a first power conversion device in a first group of power
conversion devices, a second power conversion device
in the first group of power conversion devices device, a
third power conversion device in the first group of power
conversion devices, and a fourth power conversion de-
vice in the first group of power conversion devices, a first
power conversion device in a second group of power
conversion devices, a second power conversion device
in the second group of power conversion devices, a third
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power conversion device in the second group of power
conversion devices, and a fourth power conversion de-
vice in the second group of power conversion devices.
The first AC input/output section 1 is configured to con-
nect the power supply grid and an AC terminal of the first
power conversion device in the first group of power con-
version devices, and the first AC input/output section 1
is also configured to connect the power supply grid and
an AC terminal of the first power conversion device in
the second group of power conversion devices. The sec-
ond AC input/output section 2 is configured to connect
the power supply grid and an AC terminal of the fourth
power conversion device in the first group of power con-
version devices, and the second AC input/output section
2 is also configured to connect the power supply grid and
an AC terminal of the fourth power conversion device in
the second group of power conversion devices. A DC
terminal of the first power conversion device in the first
group of power conversion devices is connected to a DC
terminal of the second power conversion device in the
first group of power conversion devices, an AC terminal
of the second power conversion device in the first group
of power conversion devices is connected to an AC ter-
minal of the third power conversion device in the first
group of power conversion devices, and a DC terminal
of the third power conversion device in the first group of
power conversion devices is connected to a DC terminal
of the fourth power conversion device in the first group
of power conversion devices. The connections between
the four power conversion devices in the second group
of power conversion devices are similar to the connec-
tions between the four power conversion devices in the
first group of power conversion devices, and will not be
described in detail here.

[0084] The control unit 3 is configured to control the
odd-numbered and the even-numbered power conver-
sion devices in the serially connected sequence in each
group of power conversion devices in the multiple groups
of power conversion devices to work simultaneously in
different working modes. The evaluation unit 4 is config-
ured to obtain test data of the odd-numbered and the
even-numbered power conversion devices in the serially
connected sequence in each group of power conversion
devices in the multiple groups of power conversion de-
vices when they work in different working modes, and
evaluate each power conversion device in each group of
power conversion devices according to the test data.
[0085] Further in the example, the control unit 3 can
control the first power conversion device and the third
power conversion device in the first group of power con-
version devices and the first power conversion device
and the third power conversion device in the second
group of power conversion devices to work in the
first/second working mode, and control the second power
conversion device and the fourth power conversion de-
vice in the first group of power conversion devices and
the second power conversion device and fourth power
conversion device in the second group of power conver-
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sion devices to work in the second/first working mode.
Of course, in addition to the above two control modes,
the control unit 3 can also use other control modes to
control the odd-numbered and the even-numbered pow-
erconversion devices in the serially connected sequence
in each group of power conversion devices in the multiple
groups of power conversion devices to work simultane-
ously in different working modes, which will not be listed
here.

[0086] The evaluation unit4 can obtain test data when
a target power conversion device works in the first work-
ing mode and the second working mode, and evaluate
the target power conversion device according to the test
data. The target power conversion device is any one of
the eight power conversion devices.

[0087] Correspondingtothe testsystem for power con-
version devices shown in the embodiment of FIG. 2, the
embodiment of the present application provides a test
method for power conversion devices shown in the em-
bodiment of FIG. 6. FIG. 6 is a schematic flow chart of a
test method for power conversion devices provided in an
embodiment of the present invention. The steps of the
method can be implemented by a host computer. As
shown in FIG. 6, the method is as follows.

[0088] Step 601: Connect a power supply grid respec-
tively to an AC terminal of a first power conversion device
and an AC terminal of a second power conversion device,
and connect a DC terminal of the first power conversion
device to a DC terminal of the second power conversion
device.

[0089] The power supply grid can be connected to the
AC terminal of the first power conversion device through
a first AC input/output section 1, and the power supply
grid is connected to the AC terminal of the second power
conversion device through a second AC input/output sec-
tion 2. The first power conversion device, the second
power conversion device, the first AC input/output sec-
tion 1 and the second AC input/output section 2 have
been described in the embodiment of FIG. 2, and will not
be repeated here.

[0090] Through the above step, a test loop can be
formed by the power supply grid, the first power conver-
sion device and the second power conversion device.
The first power conversion device and the second power
conversion device are connected to the grid in a back-
to-back manner. After the test loop is formed, a control
unit 3 can control the grid to supply an AC power to the
power conversion device by controlling an AC power con-
tactor. Afterwards, the host computer tests the first power
conversion device and the second power conversion de-
vice by means of the test loop.

[0091] Step 602: The control unit 3 controls the first
power conversion device and the second power conver-
sion device to work simultaneously in different working
modes.

[0092] Itshould be noted that all power conversion de-
vices including the first power conversion device and the
second power conversion device in the test system have
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unique corresponding barcodes. The aging position on
the aging vehicle where each power conversion device
undergoes the aging test also has a unique correspond-
ing barcode. After the host computer receives a startup
instruction triggered by a user and starts the test system
based on the startup instruction, it can receive the bar-
code of each power conversion device and the barcode
corresponding to the aging position on the aging vehicle
input by the user, and display all the received barcodes
for check by the technicians.

[0093] Theworking modesinclude afirstworkingmode
and a second working mode. When this step is imple-
mented, for example, the control unit 3 can control the
first power conversion device to work in the first working
mode based on the barcode corresponding to the first
power conversion device and the barcode corresponding
to the aging position of the first power conversion device,
and control the second power conversion device to work
in the second working mode based on the barcode cor-
responding to the second power conversion device and
the barcode corresponding to the aging position of the
second power conversion device. Alternatively, the con-
trol unit 3 can also control the first power conversion de-
vice to work in the second working mode, and control the
second power conversion device to work in the first work-
ing mode.

[0094] Itisto be noted that the control unit 3 can control
the first power conversion device to work in the first work-
ing mode and control the second power conversion de-
vice to work in the second working mode; and then control
the first power conversion device to work in the second
working mode, and control the second power conversion
device to work in the first working mode. Of course, the
control unit 3 can also control the first power conversion
device to work in the second working mode and control
the second power conversion device to work in the first
working mode; and then control the first power conver-
sion device to work in the first working mode, and control
the second power conversion device to work in the sec-
ond working mode. This is not limited in the embodiment
of the present application.

[0095] When the control unit 3 controls the first power
conversion device and the second power conversion de-
vice to work simultaneously in different working modes,
an exemplary implementation is described in Steps (1)
and (2) by way of example in which the first power con-
version device is controlled to work in the first working
mode and the second power conversion device is con-
trolled to work in the second working mode; and then the
first power conversion device is controlled to work in the
second working mode, and the second power conversion
device is controlled to work in the first working mode.
[0096] Step (1): The first power conversion device is
controlled by the control unit 3 to undergo a first stage of
charge and discharge in the first working mode, and the
second power conversion device is controlled to undergo
afirst stage of charge and discharge in the second work-
ing mode.
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[0097] In some examples, the control unit 3 may in-
clude a relay control board and a plurality of relays. The
plurality of relays are arranged on the relay control board.
The first power conversion device and the second power
conversion device are respectively connected to corre-
sponding relays, so the control unit 3 can switch the com-
munication of the first power conversion device and the
second power conversion device through the relays. Ex-
emplarily, when Step (1) is performed, a first relay cor-
responding to the first power conversion device is con-
trolled to close, and a first turn-on instruction is sent to
the first power conversion device, to enable the first pow-
er conversion device to undergo the first stage of charge
and discharge in the first working mode. Then, the first
relay is controlled to open, a second relay corresponding
to the second power conversion device is controlled to
close, and a second turn-on instruction is sent to the sec-
ond power conversion device, to enable the second pow-
er conversion device to undergo the first stage of charge
and discharge in the second working mode.

[0098] It should be noted that the first working mode
is an AC input and DC output mode, and the second
working mode is a DC input AC output mode. The power
conversion device working in the first working mode is
equivalent to a power supply for the power conversion
device working in the second working mode. The power
conversion device working in the second working mode
is equivalent to a load for the power conversion device
working in the first working mode. For the sake of safe
operation, generally a principle of turning on the power
first and then turning on the load is followed. Therefore,
the first power conversion device is enabled to undergo
the first stage of charge and discharge in the first working
mode, and then the second power conversion device is
enabled to undergo the first stage of charge and dis-
charge in the second working mode.

[0099] After the first relay corresponding to the first
power conversion device is closed, the communication
state between the first power conversion device and the
control unit 3 is switched from non-communication to
communication, so that the control unit 3 can send the
first turn-on instruction to the first power conversion de-
vice. The first turn-on instruction may be an instruction
preset in the host computer for enabling the first power
conversion device to work in the first working mode. For
example, the first turn-on instruction may be ID
180180A0 instruction 61009411000009411 and instruc-
tion 65009411D0079411.

[0100] After the first power conversion device is ena-
bled to work in the first working mode, the first relay is
opened and the second relay is closed, so that the com-
munication state between the first power conversion de-
vice and the control unit 3 is switched from communica-
tion to non-communication, and the communication state
between the second power conversion device and the
control unit 3 is switched from non-communication to
communication. As a result, the control unit 3 can send
a second turn-on instruction to the second power con-
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version device. The second turn-on instruction may be
an instruction preset in the host computer for enabling
the second power conversion device to work in the sec-
ond working mode. For example, the second turn-on in-

struction may be ID180180A0 instruction
E100941100009411 and instruction
E5009411DC059411.

[0101] Through Step (1), the first power conversion de-

vice and the second power conversion device can un-
dergo the first stage of charge and discharge in different
working modes. When the first power conversion device
works in the first working mode based on the first turn-
on instruction, it can receive an AC power from the grid,
convert the AC power into a DC power and output it to
the second power conversion device. When the second
power conversion device works in the second working
mode based on the second turn-on instruction, it can re-
ceive the DC power output from the first power conver-
sion device, convert the DC power into an AC power and
output it to the grid.

[0102] In some embodiments, when the first power
conversion device is controlled to undergo the first stage
of charge and discharge in the first working mode and
the second power conversion device is controlled to per-
form the first stage of charge and discharge in the second
working mode in Step (1), firstcharge and discharge data
can be obtained, and whether the first power conversion
device and the second power conversion device are ab-
normal during the first stage of charge and discharge is
determined according to the first charge and discharge
data., This part will be described in Step 6031 later, and
will not be detailed here.

[0103] However, if it is determined through Step 6031
that the first power conversion device is abnormal during
the first stage of charge and discharge, to save unnec-
essary energy consumption, Step (2) may not be per-
formed to control the first power conversion device to
undergo a second stage of charge and discharge in the
second working mode. Moreover, when the first power
conversion device is abnormal during the first stage of
charge and discharge, the first power conversion device
cannot provide a power or act as a load for the second
power conversion device, and the second power conver-
sion device cannot be tested normally. Therefore, the
second power conversion device has no need to be con-
trolled to undergo a second stage of charge and dis-
charge in the first working mode through Step (2). That
is to say, if the first power conversion device is abnormal
during the first stage of charge and discharge, the first
stage of charge and discharge is stopped to end the aging
test, and Step (2) is not performed. Similarly, if it is de-
termined in Step 6031 that the second power conversion
device is abnormal during the first stage of charge and
discharge, the first stage of charge and discharge is
stopped to end the aging test, and Step (2) is not per-
formed. The operation of stopping the first stage of
charge and discharge to end the aging test will be de-
scribed in detail in Step (2) below.
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[0104] Step (2): The first power conversion device is
controlled to undergo a second stage of charge and dis-
charge in the second working mode and the second pow-
er conversion device is controlled to undergo a second
stage of charge and discharge in the first working mode
by the control unit 3 when the first stage of charge and
discharge ends.

[0105] It should be noted that generally during the ag-
ing test, each power conversion device needs to work in
the first working mode/second working mode for a period
of time, and then work in the second working mode/first
working mode for a period of time. The duration of the
first stage of charge and discharge can be half of the
duration of the total test. For example, the duration of the
first stage of charge and discharge can be 5 h. Then Step
(2) can be performed after the first power conversion de-
vice is charged and discharged for 5 h in the first working
mode and the second power conversion device is
charged and discharged in the second working mode for
5 h. In combination with the above description, in this
embodiment, Step (2) is performed to continue the aging
testwhen itis determined that neither the first power con-
version device nor the second power conversion device
is abnormal during the first stage of charge and dis-
charge, and the first stage of charge and discharge is
completed.

[0106] In some embodiments, if it is determined that
the first power conversion device and/or the second pow-
er conversion device is/are abnormal during the first
stage of charge and discharge, the abnormality is
marked. For example, if it is determined that the first pow-
er conversion device and/or the second power conver-
sion device is/are abnormal during the first stage of
charge and discharge, the first data flag bit is setto 1. A
firstdata flag bit of 0 indicates that there is no abnormality.
Generally, the host computer will set the data flag bit to
0 after starting the test system, and the first data flag bit
is used to mark the abnormality during the first stage of
charge and discharge. Moreover, during the first stage
of the charge and discharge test, if there is an abnormal-
ity, a technician can press the stop button to trigger a test
stop instruction. Correspondingly, the host computer re-
ceives the test stop instruction, and record the test stop
event through the first data flag bit. For example, if the
first data flag bit is currently 1, the upper computer may
not modify the first data flag bit. If the first data flag bit is
currently 0, the host computer can set the first data flag
bit to 1. In combination with the above description, in this
embodiment, Step (2) is performed to undergo the sec-
ond stage of charge and discharge and continue the ag-
ing test when it is determined that the first data flag bit is
0, and the first stage of charge and discharge is complet-
ed. Otherwise, the aging test is stopped.

[0107] Insome examples, when Step (2) is performed,
the second power conversion device is controlled to stop
the first stage of charge and discharge in the second
working mode, and then the firstpower conversion device
is controlled to stop the first stage of charge and dis-
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charge in the first working mode. Then, a first turn-on
instruction is sent to the second power conversion de-
vice, to enable the second power conversion device to
undergo the second stage of charge and discharge in
the first working mode. Finally, a second turn-on instruc-
tion is sent to the first power conversion device, to enable
the first power conversion device to undergo the second
stage of charge and discharge in the second working
mode.

[0108] Notably, itis pointed out in Step (1) that for the
sake of safe operation, the principle of turning on the
power first and then turning on the load is generally fol-
lowed. When the power is turned off, the principle of turn-
ing off the load first and then turning off the power is
generally followed. Therefore, in Step (2), the second
power conversion device is controlled to stop the first
stage of charge and discharge in the second working
mode, then the first power conversion device is controlled
to stop the first stage of charge and discharge in the first
working mode, then the second power conversion device
is controlled to undergo the second stage of charge and
discharge in the first working mode, and finally the first
power conversion device is controlled to undergo the sec-
ond stage of charge and discharge in the second working
mode.

[0109] When the second power conversion device is
controlled to stop the first stage of charge and discharge
in the second working mode and the first power conver-
sion device is controlled to stop the first stage of charge
and discharge in the first working mode, the second relay
corresponding to the second power conversion device is
controlled to close, and the communication state be-
tween the second power conversion device and the con-
trol unit 3 is switched from non-communication to com-
munication, so that the control unit 3 can send a first turn-
off instruction to the second power conversion device to
enable the second power conversion device to stop the
first stage of charge and discharge in the second working
mode. The first turn-off instruction may be an instruction
preset in the host computer for enabling the second pow-
er conversion device to stop working in the second work-
ing mode. For example, the first turn-off instruction may
be ID180180A0 instruction E2009411000009411.
[0110] Then, the second relay is controlled to open,
the first relay corresponding to the first power conversion
device is controlled to close, and the communication
state between the first power conversion device and the
control unit 3 is switched from non-communication to
communication, so that the control unit 3 can send a sec-
ond turn-off instruction to the first power conversion de-
vice to enable the first power conversion device to stop
the first stage of charge and discharge in the first working
mode. The second turn-off instruction may be an instruc-
tion presetin the host computer for enabling the first pow-
er conversion device to stop working in the first working
mode. For example, the second turn-off instruction may
be ID180180A0 instruction 6200941100009411.

[0111] As a result, the first stage of charge and dis-
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charge of the second power conversion device in the
second working mode and the first stage of charge and
discharge of the first power conversion device in the first
working mode are ended.

[0112] When the second power conversion device is
controlled to undergo the second stage of charge and
discharge in the first working mode and control the first
power conversion device to undergo the second stage
of charge and discharge in the second working mode,
the secondrelay corresponding to the second power con-
version device is controlled to close, and the communi-
cation state between the second power conversion de-
vice and the control unit 3 is switched from non-commu-
nication to communication, so that the control unit 3 can
send a first turn-on instruction to the second power con-
version device, to enable the second power conversion
device to undergo the second stage of charge and dis-
charge in the first working mode. The first turn-on instruc-
tion may be an instruction preset in the host computer
for enabling the second power conversion device to work
in the first working mode.

[0113] Then, the second relay is controlled to open,
the first relay corresponding to the first power conversion
device is controlled to close, and the communication
state between the first power conversion device and the
control unit 3 is switched from non-communication to
communication, so that the control unit 3 can send a sec-
ond turn-on instruction to the first power conversion de-
vice, to enable the first power conversion device to un-
dergo the second stage of charge and discharge in the
second working mode. The second turn-on instruction
may be an instruction preset in the host computer for
enabling the first power conversion device to work in the
second working mode.

[0114] Therefore, the first power conversion device
and the second power conversion device can undergo
the second stage of charge and discharge in different
working modes. When the second power conversion de-
vice works in the first working mode based on the first
turn-on instruction, it can receive an AC power from the
grid, convert the AC power into a DC power and output
it to the first power conversion device. When the first pow-
er conversion device works in the second working mode
based on the second turn-on instruction, it can receive
the DC power output from the second power conversion
device, convert the DC power into an AC power and out-
put it to the grid.

[0115] In some embodiments, before Step 602 is ex-
ecuted, the host computer may perform communication
pre-check on the test system, so as to facilitate trouble-
shooting of the test system. Exemplarily, the relay may
control thefirst relay corresponding to the first power con-
version device to close, and determine whether there is
a data change in the life frame. If there is a data change
in the life frame, it indicates that the communication of
the first power conversion device is normal; otherwise, it
indicates that the communication of the first power con-
version device is abnormal. Then, the first relay is con-
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trolled to open, and the second relay corresponding to
the second power conversion device is controlled to
close, and whether there is a data change in the life frame
is determined. If there is a data change in the life frame,
it indicates that the communication of the second power
conversion device is normal; otherwise, it indicates that
the communication of the second power conversion de-
vice is abnormal. Similarly, according to this method,
whether the communication of other power conversion
devices is normal can be determined.

[0116] Step 603: Obtain the test data of the first power
conversion device and the second power conversion de-
vice when they work in different working modes, and eval-
uate the first power conversion device and the second
power conversion device according to the test data.
[0117] When the step is performed, the evaluation unit
4 is connected to the first power conversion device and
the second power conversion device respectively
through the control unit 3. When the control unit 3 controls
the first power conversion device to work in the first work-
ing mode and control the second power conversion de-
vice to work in the second working mode, the test data
of the first power conversion device when working in the
first working mode and the test data of the second power
conversion device when working in the second working
mode can be obtained by control unit4. When the control
unit 3 controls the first power conversion device to work
in the second working mode and control the second pow-
er conversion device to work in the first working mode,
the test data of the first power conversion device when
working in the second working mode and the test data
of the second power conversion device when working in
the first working mode can be obtained by control unit 4.
Afterwards, the evaluation unit 4 can evaluate the first
power conversion device according to the test data when
the first power conversion device works in the first work-
ing mode and the test data when the first power conver-
sion device works in the second working mode, and eval-
uate the second power conversion device according to
the test data when the second power conversion device
works in the second working mode and the testdata when
the second power conversion device works in the first
working mode. The evaluation of the first power conver-
sion device may be determining whether the first power
conversion device is abnormally charged and dis-
charged, and the evaluation of the second power con-
version device may be determining whether the second
power conversion device is abnormally charged and dis-
charged.

[0118] In some examples, as shown in FIG. 7, an ex-
emplary implementation of Step 603 may be as follows.
[0119] Step 6031: Obtain first charge and discharge
data, and determine whether the first power conversion
device and the second power conversion device are ab-
normal during the first stage of charge and discharge
according to the first charge and discharge data.

[0120] The first charge and discharge data is the test
data when the first power conversion device undergoes
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the first stage of charge and discharge in the first working
mode and the test data when the second power conver-
sion device undergoes the first stage of charge and dis-
charge in the second working mode.

[0121] Itshould be noted that due to the relatively large
amountof testdata, to save the data processing pressure
and data storage pressure, the host computer can collect
the first charge and discharge data of all power conver-
sion devices in a polling manner at preset time intervals.
For example, the first charge and discharge data of all
power conversion devices may be collected every 5 min-
utes.

[0122] In some examples, when the first charge and
discharge data is obtained, the first relay corresponding
to the first power conversion device may be controlled to
close, and all test data of the first power conversion de-
vice in the first stage of charge and discharge in the first
working mode is collected. Then, the first relay is con-
trolled to open, and the second relay corresponding to
the second power conversion device is controlled to
close, and all test data of the second power conversion
device in the first stage of charge and discharge in the
second working mode is collected. Of course, the second
relay corresponding to the second power conversion de-
vice may be controlled to close first, and all test data of
the second power conversion device in the first stage of
charge and discharge in the second working mode is
collected. Then, the second relay is controlled to open,
and the first relay corresponding to the first power con-
version device is controlled to close, and all test data of
the first power conversion device in the first stage of
charge and discharge in the first working mode is collect-
ed. This is not limited in the embodiment of the present
application.

[0123] Further, after obtaining the first charge and dis-
charge data, the host computer stores the first charge
and discharge data. Of course, the obtained first charge
and discharge data may be displayed for check by the
technicians. Exemplarily, the first charge and discharge
data can be stored and displayed in the form of a table
or a graph, so that the storage efficiency is improved,
and the intuitiveness and readability of the data is im-
proved.

[0124] Atfter the first charge and discharge data is ob-
tained, whether the first power conversion device is ab-
normal during the first stage of charge and discharge is
determined according to the test data when the first pow-
er conversion device undergoes the first stage of charge
and discharge in the first working mode. Whether the
second power conversion device is abnormal during the
first stage of charge and discharge is determined accord-
ing to the test data when the second power conversion
device undergoes the first stage of charge and discharge
in the second working mode.

[0125] It should be noted that an aging configuration
table includes thresholds of various aging parameters,
and may respectively include a first threshold range of
each aging parameter when the power conversion device
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undergoes the first stage of charge and discharge in the
first working mode and the second working mode. The
host computer can receive the aging configuration table
after starting the test system, and can obtain, based on
the aging configuration table, the first threshold range of
each aging parameter when the first stage of charge and
discharge is performed in the first working mode and the
first threshold range of each aging parameter when the
first stage of charge and discharge is performed in the
second working mode. Then the test data of the first pow-
er conversion device in the first stage of charge and dis-
charge in the first working mode, that is, the first charge
and discharge data of the first power conversion device
is compared with the first threshold range of the corre-
sponding aging parameter when the first stage of charge
and discharge is performed in the first working mode to
determine whether the first power conversion device is
abnormal in the first stage of charge and discharge in the
first working mode. The test data of the second power
conversion device in the first stage of charge and dis-
charge in the second working mode, that is, the first
charge and discharge data of the second power conver-
sion device is compared with the first threshold range of
the corresponding aging parameter when the first stage
of charge and discharge is performed in the second work-
ing mode to determine whether the second power con-
version device is abnormal in the first stage of charge
and discharge in the second working mode.

[0126] For example, if the first charge and discharge
data of the first power conversion device goes beyond
the first threshold range, it is determined that the first
power conversion device is abnormal in the first stage of
charge and discharge in the first working mode. When
the first charge and discharge data of the second power
conversion device goes beyond the first threshold range,
itis determined that the second power conversion device
is abnormal in the first stage of charge and discharge in
the second working mode.

[0127] For example, when 2 aging parameters are in-
cluded, they can be designated as the first aging param-
eterand the second aging parameter, and the first thresh-
old range includes the first threshold range of the first
aging parameter and the first threshold range of the sec-
ond aging parameter. In this example, if the first aging
parameter in the first charge and discharge data of the
first power conversion device goes beyond the first
threshold range of the first aging parameter, and/or, the
second aging parameter in the first charge and discharge
data of the first power conversion device goes beyond
the first threshold range of the second aging parameter,
it is determined that the first power conversion device is
abnormal in the first stage of charge and discharge in the
first working mode. Thatis to say, if any aging parameter
of the first power conversion device during the first stage
of charge and discharge in the first working mode goes
beyond the first threshold range corresponding to the pa-
rameter, it can be determined that the first power con-
version device is abnormal. Similarly, if the first aging
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parameter in the first charge and discharge data of the
second power conversion device goes beyond the first
threshold range of the first aging parameter, and/or, the
second aging parameter in the first charge and discharge
data of the second power conversion device goes beyond
the first threshold range of the second aging parameter,
itis determined that the second power conversion device
is abnormal in the first stage of charge and discharge in
the second working mode. That is to say, if any aging
parameter of the second power conversion device during
the first stage of charge and discharge in the second
working mode goes beyond the first threshold range cor-
responding to the parameter, it can be determined that
the second power conversion device is abnormal.
[0128] It should be noted that in the present applica-
tion, whether the first power conversion device is abnor-
mal during the first stage of charge and discharge can
be determined first according to the test data of the first
power conversion device during the first stage of charge
and discharge in the first working module , or whether
the second power conversion device is abnormal during
the first stage of charge and discharge can be determined
first according to the test data of the second power con-
version device during the first stage of charge and dis-
chargein the second working module, which is notlimited
in the embodiment of the present application. If the first
power conversion device is determined to be abnormal
during the first stage of charge and discharge first, there
is no need to determine whether the second power con-
version device is abnormal during the first stage of charge
and discharge. If the second power conversion device is
determined to be abnormal during the first stage of
charge and discharge first, there is no need to determine
whether the first power conversion device is abnormal
during the first stage of charge and discharge. Moreover,
in this embodiment, once any one of the first power con-
version device and the second power conversion device
is determined to be abnormal during the first stage of
charge and discharge, the subsequent aging test steps
will not be performed.

[0129] Step 6032: Obtain second charge and dis-
charge data, and determine whether the first power con-
version device and the second power conversion device
are abnormal during the second stage of charge and dis-
charge according to the second charge and discharge
data.

[0130] The second charge and discharge data is the
test data when the first power conversion device under-
goes the second stage of charge and discharge in the
second working mode and the test data when the second
power conversion device undergoes the second stage
of charge and discharge in the first working mode.
[0131] It should be noted that Step 6032 can be imple-
mented immediately after Step (2). In this step, the sec-
ond charge and discharge data of all the power conver-
sion devices can also be collected at preset time intervals
in a polling manner, as shown in Step 6031. Forexample,
the second charge and discharge data of all power con-
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version devices may be collected every 5 minutes.
[0132] In some examples, when the second charge
and discharge datais obtained, thefirst relay correspond-
ing to the first power conversion device may be controlled
to close, and all test data of the first power conversion
device in the second stage of charge and discharge in
the second working mode is collected. Then, the first re-
lay is controlled to open, and the second relay corre-
sponding to the second power conversion device is con-
trolled to close, and all test data of the second power
conversion device in the second stage of charge and
discharge in the first working mode is collected. Of
course, the second relay corresponding to the second
power conversion device may be controlled to close first,
and all test data of the second power conversion device
in the second stage of charge and discharge in the first
working mode is collected. Then, the second relay is con-
trolled to open, and the first relay corresponding to the
first power conversion device is controlled to close, and
all test data of the first power conversion device in the
second stage of charge and discharge in the second
working mode is collected. This is not limited in the em-
bodiment of the present application.

[0133] Further, after obtaining the second charge and
discharge data, the host computer stores the second
charge and discharge data. Of course, the obtained sec-
ond charge and discharge data may be displayed for
check by the technicians. Exemplarily, the second charge
and discharge data can be stored and displayed in the
form of a table or a graph, so that the storage efficiency
is improved, and the intuitiveness and readability of the
data is improved.

[0134] After the second charge and discharge data is
obtained, whether the first power conversion device is
abnormal during the second stage of charge and dis-
charge is determined according to the test data when the
first power conversion device undergoes the second
stage of charge and discharge in the second working
mode. Whether the second power conversion device is
abnormal during the second stage of charge and dis-
charge is determined according to the test data when the
second power conversion device undergoes the second
stage of charge and discharge in the first working mode.
[0135] It should be noted that the aging configuration
table also includes a threshold of each aging parameter
when the power conversion device undergoes the sec-
ond stage of charge and discharge in the first working
mode and the second working mode. The host computer
can obtain, based on the aging configuration table, the
second threshold range of each aging parameter when
the second stage of charge and discharge is performed
in the first working mode and the second threshold range
of each aging parameter when the second stage of
charge and discharge is performed in the second working
mode. Then the test data of the first power conversion
device in the second stage of charge and discharge in
the second working mode, that is, the second charge and
discharge data of the first power conversion device is
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compared with the threshold of the corresponding aging
parameter when the second stage of charge and dis-
charge is performed in the second working mode to de-
termine whether the first power conversion device is ab-
normal in the second stage of charge and discharge in
the second working mode. The test data of the second
power conversion device in the second stage of charge
and discharge in the first working mode, that is, the sec-
ond charge and discharge data of the second power con-
version device is compared with the threshold of the cor-
responding aging parameter when the second stage of
charge and discharge is performed in the first working
mode to determine whether the second power conver-
sion device is abnormal in the second stage of charge
and discharge in the first working mode.

[0136] For example, if the second charge and dis-
charge data of the first power conversion device goes
beyond the second threshold range, it is determined that
the first power conversion device is abnormal in the sec-
ond stage of charge and discharge in the second working
mode. If the second charge and discharge data of the
second power conversion device goes beyond the sec-
ond threshold range, it is determined that the second
power conversion device is abnormalin the second stage
of charge and discharge in the first working mode. The
specific example is similar to the related example in Step
6031, and no example will be described here.

[0137] I[fitis determinedin Step 6031 that the first pow-
erconversion device is notabnormal during the first stage
of charge and discharge, and it is determined in Step
6032 that the first power conversion device is not abnor-
mal during the second stage of charge and discharge,
the first power conversion device is determined to be not
failed. Otherwise, the first power conversion device is
determined to be a failed product. Similarly, if it is deter-
mined in Step 6031 that the second power conversion
device is not abnormal during the first stage of charge
and discharge, and it is determined in Step 6032 that the
second power conversion device is not abnormal during
the second stage of charge and discharge, the second
power conversion device is determined to be not failed.
Otherwise, the second power conversion device is de-
termined to be a failed product.

[0138] In some embodiments, the host computer can
upload the evaluation results of the first power conversion
device and the second power conversion device made
according to the test data to an MES system, so that the
MES system can supervise the management and control
work on the flow line. For the way that the MES system
supervises the management and control work on the flow
line, reference can be made to the related technologies,
which will not be repeated here.

[0139] Inthe embodiments of the present application,
the power supply grid is connected to the AC terminal of
the first power conversion device, the power supply grid
is also connected to the AC terminal of the second power
conversion device, and the DC terminal of the first power
conversion device is connected to the DC terminal of the
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second power conversion device. In this way, a test loop
is formed by the power supply grid, the first power con-
version device and the second power conversion device.
Then, the first power conversion device and the second
power conversion device are controlled to work simulta-
neously in different working modes. Finally, test data of
the first power conversion device and the second power
conversion device when they work in different working
modes is obtained, and the first power conversion device
and the second power conversion device are evaluated
according to the test data. In this testloop, the first power
conversion device and the second power conversion de-
vice can act as a load and a power source, so no addi-
tional DC power supply and load are required during the
test, thus saving the investment cost and energy con-
sumption. In addition, the first power conversion device
and the second power conversion device work simulta-
neously in different working modes, so the test can be
performed on the first power conversion device and the
second power conversion device at the same time, which
improves the test efficiency.

[0140] Corresponding tothe testsystem for power con-
version devices shown in the embodiment of FIG. 3, the
embodiment of the present application provides a second
test method for power conversion devices.

[0141] Different from the embodiment of FIG. 3, the
first step of the method comprises connecting a power
supply grid respectively to an AC terminal of a first power
conversion device in the back-to-back serially connected
sequence in this group of power conversion devices and
an AC terminal of a last power conversion device in the
back-to-back serially connected sequence in this group
of power conversion devices, connecting DC terminals
of two power conversion devices in each pair of power
conversion devices, and connecting AC terminals of two
adjacent power conversion devices of two adjacent pairs
of power conversion devices.

[0142] The second step of the method comprises con-
trolling the odd-numbered and the even-numbered pow-
er conversion devices in the serially connected sequence
in this group of power conversion devices by the control
unit 3 to work simultaneously in different working modes.
[0143] In some embodiments, the control unit 3 may
control the odd-numbered/even-numbered power con-
version devices in the serially connected sequence in
this group of power conversion devices to undergo a first
stage of charge and discharge in a first working mode,
and control the even-numbered/odd-numbered power
conversion devices in the serially connected sequence
in this group of power conversion devices to undergo a
first stage of charge and discharge in a second working
mode. It controls the odd-numbered/even-numbered
power conversion devices in the serially connected se-
quence in this group of power conversion devices to un-
dergo a second stage of charge and discharge in the
second working mode, and controls the even-num-
bered/odd-numbered power conversion devices in the
serially connected sequence in this group of power con-
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version devices to undergo a second stage of charge and
discharge in the first working mode when the first stage
of charge and discharge ends.

[0144] The third step of the method comprises obtain-
ing test data when the odd-numbered and the even-num-
bered power conversion devices in the serially connected
sequence in this group of power conversion devices work
simultaneously in different working modes, and evaluate
the group of power conversion according to the test data.
[0145] In some embodiments, as described in Steps
60311t0 6032, firstcharge and discharge data and second
charge and discharge data are obtained, and whether
any one of the power conversion devices in this group of
power conversion devices is abnormally charged and dis-
charged is determined according to the first charge and
discharge data and the second charge and discharge
data.

[0146] Different from Steps 6031 to 6032, the first
charge and discharge data is the test data of the odd-
numbered power conversion devices in the serially con-
nected sequence in this group of power conversion de-
vices in the first stage of charge and discharge in the first
working mode and the test data of the even-numbered
power conversion devices in the serially connected se-
quence in the first stage of charge and discharge in the
second working mode. The second charge and discharge
data is the test data of the odd-numbered power conver-
sion devices in the serially connected sequence in this
group of power conversion devices in the second stage
of charge and discharge in the second working mode and
the test data of the even-numbered power conversion
devices in the serially connected sequence in the second
stage of charge and discharge in the first working mode.
[0147] Itis to be noted that the test system for power
conversion devices shown in the embodiment of FIG. 2
includes a group of power conversion devices, and this
group of power conversion devices includes a pair of
power conversion devices. In the test method for power
conversion devices shown in the embodiment of FIG. 6,
it is pointed out that if the first power conversion device
or the second power conversion device is abnormal dur-
ing the first stage of charge and discharge, the first stage
of charge and discharge is stopped to end the aging test,
and the second stage of charge and discharge is not
performed. However, in the test system for power con-
version devices shown in the embodiment of FIG. 3, a
group of power conversion devices includes multiple
pairs of power conversion devices. If a power conversion
device is abnormal during the first stage of charge and
discharge, not all the first stages of charge and discharge
are stopped to end the aging test, but only the first stage
of charge and discharge of the power conversion device
with abnormal charge and discharge and a power con-
version device paired therewith are stopped, and the sec-
ond stage of charge and discharge of the pair of power
conversion devices are performed. The aging test of oth-
er pairs of power conversion devices can be carried out
normally.
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[0148] Corresponding to the test system for power con-
version devices shown in the embodiment of FIG. 4, the
embodiment of the present application provides a third
test method for power conversion devices.

[0149] Different from the embodiment of FIG. 3, the
first step of the method comprises: connecting a power
supply grid respectively to an AC terminal of a first power
conversion device in each group of power conversion
devices in the multiple groups of power conversion de-
vices and an AC terminal of a second power conversion
device in each group of power conversion devices, and
connecting a DC terminal of the first power conversion
device and a DC terminal of the second power conversion
device in each group of power conversion devices.
[0150] The second step of the method comprises con-
trolling the first power conversion device and the second
power conversion device in each group of power conver-
sion devices in the multiple groups of power conversion
devices by the control unit 3 to work simultaneously in
different working modes.

[0151] In some embodiments, the control unit 3 may
first control the first power conversion device/the second
power conversion device in each group of power conver-
sion devices to undergo a first stage of charge and dis-
charge in a first working mode, and control the second
power conversion device/first power conversion device
in each group of power conversion devices to undergo a
first stage of charge and discharge in a second working
mode. It controls the first power conversion device/the
second power conversion device in each group of power
conversion devices to undergo a second stage of charge
and discharge in the second working mode, and controls
the second power conversion device/first power conver-
sion device in each group of power conversion devices
to undergo a second stage of charge and discharge in
the first working mode when the first stage of charge and
discharge ends.

[0152] Itisto be noted thatin this embodiment, the first
power conversion device in each group is not necessarily
the top-ranked power conversion device in the group,
and the second power conversion device in each group
is not necessarily the bottom-ranked power conversion
device in the group. For example, in the example in the
embodiment of FIG. 4, the first power conversion device
in the first group of power conversion devices may be
the top-ranked power conversion device in the first group
of power conversion devices, and the first power conver-
sion device in the second group of power conversion de-
vices may be the bottom-ranked power conversion de-
vice in the second group of power conversion devices.
This is not limited in the embodiment of the present ap-
plication.

[0153] The third step of the method comprises: obtain-
ing test data of the first power conversion device and the
second power conversion device in each group of power
conversion devices in the multiple groups of power con-
version devices when they work simultaneously in differ-
ent working modes, and evaluating each power conver-
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sion device in the multiple groups of power conversion
devices according to the test data.

[0154] In some embodiments, as described in Steps
60310 6032, firstcharge and discharge data and second
charge and discharge data are obtained, and whether
each of the power conversion devices in the multiple
groups of power conversion devices is abnormally
charged and discharged is determined according to the
first charge and discharge data and the second charge
and discharge data.

[0155] Different from Steps 6031 to 6032, the first
charge and discharge data is the test data of the first
power conversion device in each group of power conver-
sion devices in the multiple groups of power conversion
devices in the first stage of charge and discharge in the
first working mode and the test data of the second power
conversion device in each group of power conversion
devices in the first stage of charge and discharge in the
second working mode. The second charge and discharge
data is the test data of the first power conversion device
in each group of power conversion devices in the multiple
groups of power conversion devices in the second stage
of charge and discharge in the second working mode and
the test data of the second power conversion device in
each group of power conversion devices in the second
stage of charge and discharge in the first working mode.
[0156] It is to be noted that the test system for power
conversion devices shown in the embodiment of FIG. 4
includes multiple groups of power conversion devices,
and each of the multiple groups of power conversion de-
vices includes two back-to-back serially connected pow-
er conversion devices as shown in the embodiment of
FIG. 2. If a power conversion device is abnormal during
the first stage of charge and discharge, not all the first
stages of charge and discharge are stopped to end the
aging test, butonly the first stage of charge and discharge
of the power conversion device with abnormal charge
and discharge and the power conversion device in the
same group therewith are stopped, and the second stage
of charge and discharge of this group of power conver-
sion devices are performed. The aging test of other
groups of power conversion devices can be carried out
normally.

[0157] Correspondingtothe testsystem for power con-
version devices shown in the embodiment of FIG. 5, the
embodiment of the present application provides a fourth
test method for power conversion devices.

[0158] Different from the embodiment of FIG. 3, the
first step of the method comprises connecting a power
supply grid respectively to an AC terminal of a first power
conversion device in the back-to-back serially connected
sequence in each group of power conversion devices in
the multiple groups of power conversion devices and an
AC terminal of a last power conversion device in the back-
to-back serially connected sequence in each group of
power conversion devices, connecting DC terminals of
two power conversion devices in each pair of power con-
version devices in each group of power conversion de-
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vices, and connecting AC terminals of two adjacent pow-
er conversion devices of two adjacent pairs of power con-
version devices in each group of power conversion de-
vices.

[0159] The second step of the method comprises con-
trolling the odd-numbered and the even-numbered pow-
er conversion devices in the serially connected sequence
in each group of power conversion devices in the multiple
groups of power conversion devices by the control unit
3 to work simultaneously in different working modes.
[0160] In some embodiments, the control unit 3 may
control the odd-numbered/even-numbered power con-
version devices in the serially connected sequence in
each group of power conversion devices to undergo a
first stage of charge and discharge in a first working
mode, and control the even-numbered/odd-numbered
power conversion devices in the serially connected se-
quence in each group of power conversion devices to
undergo a first stage of charge and discharge in a second
working mode. It controls the odd-numbered/even-num-
bered power conversion devices in the serially connected
sequence in each group of power conversion devices to
undergo a second stage of charge and discharge in the
second working mode, and controls the even-num-
bered/odd-numbered power conversion devices in the
serially connected sequence in each group of power con-
version devices to undergo a second stage of charge and
discharge in the first working mode when the first stage
of charge and discharge ends.

[0161] The third step of the method comprises obtain-
ing test data of the odd-numbered and the even-num-
bered power conversion devices in the serially connected
sequence in each group of power conversion devices in
the multiple groups of power conversion devices when
they work in different working modes, and evaluating
each power conversion device in the multiple groups of
power conversion devices according to the test data.
[0162] In some embodiments, as described in Steps
6031 to 6032, firstcharge and discharge data and second
charge and discharge data are obtained, and whether
each of the power conversion devices in the multiple
groups of power conversion devices is abnormally
charged and discharged is determined according to the
first charge and discharge data and the second charge
and discharge data.

[0163] Different from Steps 6031 to 6032, the first
charge and discharge data is the test data of the odd-
numbered power conversion devices in the serially con-
nected sequence in each group of power conversion de-
vices in the first stage of charge and discharge in the first
working mode and the test data of the even-numbered
power conversion devices in the serially connected se-
quence in the first stage of charge and discharge in the
second working mode. The second charge and discharge
data is the test data of the odd-numbered power conver-
sion devices in the serially connected sequence in each
group of power conversion devices in the second stage
of charge and discharge in the second working mode and
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the test data of the even-numbered power conversion
devices in the serially connected sequence in the second
stage of charge and discharge in the first working mode.
[0164] Itis to be noted that each group of power con-
version devices in the test system shown in the embod-
iment of FIG. 5 includes multiple pairs of power conver-
sion devices and each pair of power conversion devices
in the multiple pairs of power conversion devicesincludes
two back-to-back serially connected power conversion
devices. If a power conversion device is abnormal during
the first stage of charge and discharge, not all the first
stages of charge and discharge are stopped to end the
aging test, butonly the first stage of charge and discharge
of the power conversion device with abnormal charge
and discharge and a power conversion device paired
therewith are stopped, and the second stage of charge
and discharge of the pair of power conversion devices
are performed. The aging test of other pairs and other
groups of power conversion devices can be carried out
normally.

[0165] Embodiments of the present application further
provides a computer-readable storage medium storing a
computer program or instruction. When the computer
program or instruction is executed by a processor, the
test method for power conversion devices provided in
any of the above method embodiments is implemented.
[0166] Examples of computer-readable mediums in-
clude, but are not limited to, an electronic circuit, a sem-
iconductor memory device, a Read-Only Memory
(ROM), a flash memory, an erasable ROM (EROM), a
floppy disk, a CD-ROM, an optical disk, a hard disk, an
optic fiber medium, a radio frequency (Radio Frequency,
RF) link, and the like.

[0167] Fig. 8 is a schematic structural diagram of an-
other test apparatus for power conversion devices pro-
vided in an embodiment of the present application. Re-
ferring to FIG. 8, the test apparatus for the power con-
version devices includes: a processor 810, a memory
820, and an interface 830. The processor 810, the mem-
ory 820, and the interface 830 are connected by a bus
840, which can be implemented by connecting circuits.
The memory 820 is configured to store a program, and
when the program is called by the processor 810, the
method implemented by the test apparatus for power
conversion devices in the above embodiment can be ac-
complished. The interface 830 enables communication
with other test apparatuses for power conversion devic-
es, and the interface 830 can communicate with other
test apparatuses for power conversion devices through
wired connection or wireless connection.

[0168] The functions of each unit of the test apparatus
for power conversion devices can be achieved by the
processor 810 calling the program stored in the memory
820. That is, the test apparatus for power conversion
devices includes the processor 810 and the memory 820
used for storing a program, where the program is called
by the processor 810 to implement the method in the
above method embodiments. The processor 810 here
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can be a general-purpose processor, or other processors
that can call a program. Alternatively, the processor 810
can be configured as one or more integrated circuits im-
plementing the method performed by the test apparatus
for power conversion devices in the above embodiments,
such as: one or more application specific integrated cir-
cuit (ASIC), one or more digital signal processor (DSP),
one or more field programmable gate arrays (FPGA) or
other programmable logic devices, discrete gate or tran-
sistor logic devices, discrete hardware components, etc.
For another example, when the unitin the test apparatus
for power conversion devices can be implemented by a
processor calling a program, the processor 810 can be
a general-purpose processor, such as a central process-
ing unit (CPU), a controller, a microcontroller, a single-
chip microcomputer or other processor that can call a
program. For another example, these units can be inte-
grated and implemented in the form of a system-on-chip.
[0169] The number of the memory 820 is not limited,
and may be one or more.

[0170] The memory 820 includes at least one type of
readable storage medium, and the readable storage me-
dium includes non-volatile memory or volatile memory,
for example, flash memory, hard disk, multimedia card,
card type memory (for example, SD or DX memory, etc.),
random access memory (RAM), read-only memory
(ROM), erasable programmable read-only memory
(EPROM), electrically erasable programmable read-only
memory (EEPROM), programmable read-only memory
(PROM), magnetic memory, magnetic disk or optical
disk, etc. RAM can include Static RAM or Dynamic RAM.
In some embodiments, the memory 820 may be an in-
ternal memory of the apparatus, for example, the hard
disk or memory of the apparatus. In some other embod-
iments, the memory 820 may also be an external storage
device of the apparatus, for example, a plug-in hard disk,
a smart media card (SMC), a secure digital (SD) card or
a flash card equipped on the apparatus. Of course, the
memory 820 may also include both the internal memory
and external storage device of the apparatus. In this em-
bodiment, the memory 820 is generally configured to
store an operating system and various application soft-
ware installed in the apparatus, such as program codes
of the test method for power conversion devices, and the
like. In addition, the memory 820 may also be configured
to temporarily store various types of data that have been
output or will be output.

[0171] The bus 840 may be an industry standard ar-
chitecture (ISA) bus, a peripheral component intercon-
nect (PCI) bus, an extended industry standard architec-
ture (EISA) bus, or the like. The bus 840 may include an
address bus, a data bus, a control bus, or the like. For
ease of illustration, only one thick line is used in the figure,
but it does not mean that there is only one bus or one
type of bus.

[0172] The processor 810 is typically configured to
control the overall operation of the apparatus. In this em-
bodiment, the memory 820 is used for storing program
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codes or instructions, where the program codes include
computer operation instructions. The processor 810 is
configured to execute the program codes or instructions
stored in the memory 820 or process data, such as pro-
gram codes for running the test method for power con-
version devices.

[0173] In summary, in the embodiment of the present
application, the power supply grid is connected to the AC
terminal of the first power conversion device, the power
supply grid is also connected to the AC terminal of the
second power conversion device, and the DC terminal
of the first power conversion device is connected to the
DC terminal of the second power conversion device.
Connected so that a testloop can be formed by the power
supply grid, the first power conversion device and the
second power conversion device. Then, the control unit
3 can control the first power conversion device and the
second power conversion device to work simultaneously
in different working modes, and the evaluation unit 4 can
obtain the test data of the first power conversion device
and the second power conversion device when they work
in different working modes, and evaluate the first power
conversion device and the second power conversion de-
vice according to the test data. In this test loop, the first
power conversion device and the second power conver-
sion device can act as a load and a power source, so no
additional DC power supply and load are required during
the test, thus saving the investment cost and energy con-
sumption. In addition, the first power conversion device
and the second power conversion device work simulta-
neously in different working modes, so the test can be
performed on the first power conversion device and the
second power conversion device at the same time, which
improves the test efficiency.

[0174] It will be understood by those skilled in the art
that although some of the embodiments herein include
some, but not other features included in other embodi-
ments, combinations of features of different embodi-
ments are intended to be embraced in the scope of the
present application and form different embodiments. For
example, in the claims, any of the claimed embodiments
may be used in any combination.

[0175] Finally, it should be noted that the above em-
bodiments are merely used forillustrating rather than lim-
iting the technical solutions of the present application.
Although the present application has been described in
detail with reference to the above various embodiments,
those of ordinary skill in the art should understand that
the technical solutions described in the above various
embodiments can be modified, or some of the technical
features therein can be equivalently substituted. Howev-
er, such modifications or substitutions do not make the
essence of the corresponding technical solutions depart
from the spirit and scope of the technical solutions of the
various embodiments of the present application.
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Claims

1. A test system for power conversion devices, com-
prising:

afirst AC input/outputsection, configured to con-
nect a power supply grid and an AC terminal of
a first power conversion device;

a second AC input/output section, configured to
connect the power supply grid and an AC termi-
nal of a second power conversion device,
wherein a DC terminal of the first power conver-
sion device is connected to a DC terminal of the
second power conversion device;

a control unit, configured to control the first pow-
erconversion device and the second power con-
version device to work simultaneously in differ-
ent working modes; and

an evaluation unit, configured to obtain the test
data of the first power conversion device and
the second power conversion device when they
work in different working modes, and evaluate
the first power conversion device and the sec-
ond power conversion device according to the
test data.

2. The system according to claim 1, wherein the work-
ing modes comprise a first working mode and a sec-
ond working mode;

the first power conversion device works in the
first working mode, and the second power con-
version device works in the second working
mode; or

the first power conversion device works in the
second working mode, and the second power
conversion device works in the first working
mode.

3. The system according to claim 1 or 2, wherein the
control unit comprises a relay control board and a
plurality of relays;
the plurality of relays are arranged on the relay con-
trol board; the first power conversion device and the
second power conversion device are respectively
connected to different relays; and the relays are con-
figured to switch the communication of the first power
conversion device and the second power conversion
device.

4. A test method for power conversion devices, com-
prising:

connecting a power supply grid respectively to
an AC terminal of afirst power conversion device
and an AC terminal of a second power conver-
sion device;

connecting a DC terminal of the first power con-
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version device to a DC terminal of the second
power conversion device;

controlling the first power conversion device and
the second power conversion device to work si-
multaneously in different working modes; and
obtaining test data of the first power conversion
device and the second power conversion device
when they work in different working modes, and
evaluating the first power conversion device and
the second power conversion device according
to the test data.

The method according to claim 4, wherein the work-
ing modes comprise a first working mode and a sec-
ond working mode;

the first power conversion device works in the
first working mode, and the second power con-
version device works in the second working
mode; or

the first power conversion device works in the
second working mode, and the second power
conversion device works in the first working
mode.

The method according to claim 4 or 5, wherein the
control unit comprises a relay control board and a
plurality of relays;

the plurality of relays are arranged on the relay con-
trol board; the first power conversion device and the
second power conversion device are respectively
connected to different relays; and the relays are con-
figured to switch the communication of the first power
conversion device and the second power conversion
device.

The method according to claim 4, wherein the con-
trolling the first power conversion device and the sec-
ond power conversion device to work simultaneously
in different working modes comprises

controlling the first power conversion device to
undergo a first stage of charge and discharge in
the first working mode, and controlling the sec-
ond power conversion device to undergo a first
stage of charge and discharge in the second
working mode; and

controlling the first power conversion device to
undergo a second stage of charge and dis-
charge in the second working mode, and con-
trolling the second power conversion device to
undergo a second stage of charge and dis-
charge in the first working mode when the first
stage of charge and discharge ends.

8. The method according to claim 7, wherein the con-

trolling the first power conversion device to undergo
a first stage of charge and discharge in the first work-
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ing mode and controlling the second power conver-
sion device to undergo a first stage of charge and
discharge in the second working mode comprise:

controlling a first relay corresponding to the first
power conversion device to close, and sending
a first turn-on instruction to the first power con-
version device, to enable the first power conver-
sion device to undergo the first stage of charge
and discharge in the first working mode; and
controlling the first relay to open, controlling a
second relay corresponding to the second pow-
er conversion device to close, and sending a
second turn-on instruction to the second power
conversion device, to enable the second power
conversion device to undergo the first stage of
charge and discharge in the second working
mode.

The method according to claim 7, wherein the con-
trolling the first power conversion device to undergo
a second stage of charge and discharge in the sec-
ond working mode and controlling the second power
conversion device to undergo a second stage of
charge and discharge in the first working mode com-
prise:

controlling the second power conversion device
to stop the first stage of charge and discharge
in the second working mode, and controlling the
first power conversion device to stop the first
stage of charge and discharge in first working
mode;

sending a first turn-on instruction to the second
power conversion device, to enable the second
power conversion device to undergo the second
stage of charge and discharge in the first work-
ing mode; and

sending a second turn-on instruction to the first
power conversion device, to enable the first
power conversion device to undergo the second
stage of charge and discharge in the second
working mode.

10. The method according to claim 9, wherein the con-

trolling the second power conversion device to stop
the first stage of charge and discharge in the second
working mode, and controlling the first power con-
version device to stop the first stage of charge and
discharge in the first working mode comprise:

controlling the second relay corresponding to
the second power conversion device to close,
and sending a first turn-off instruction to the sec-
ond power conversion device, to enable the sec-
ond power conversion device to stop the first
stage of charge and discharge in the second
working mode; and
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controlling the second relay to open, controlling
the first relay corresponding to the first power
conversion device to close, and sending a sec-
ond turn-off instruction to the first power conver-
sion device, to enable the first power conversion
device to stop the first stage of charge and dis-
charge in the first working mode.

11. The method according to claim 4, wherein the ob-

taining test data of the first power conversion device
and the second power conversion device when they
work in different working modes and evaluating the
first power conversion device and the second power
conversion device according to the test data com-
prise:

obtaining first charge and discharge data, and
determining whether the first power conversion
device and the second power conversion device
are abnormal during the first stage of charge and
discharge according to the first charge and dis-
charge data, wherein the first charge and dis-
charge data is the test data of the first power
conversion device in the first stage of charge
and discharge in the first working mode and the
test data of the second power conversion device
in the first stage of charge and discharge in the
second working mode; and

obtaining second charge and discharge data,
and determining whether the first power conver-
sion device and the second power conversion
device are abnormal during the second stage of
charge and discharge according to the second
charge and discharge data, wherein the second
charge and discharge data is the test data of the
first power conversion device in the second
stage of charge and discharge in the second
working mode and the test data of the second
power conversion device in the second stage of
charge and discharge in the first working mode.

12. The method according to claim 11, wherein the de-

termining whether the first power conversion device
and the second power conversion device are abnor-
mal in the first stage of charge and discharge ac-
cording to the first charge and discharge data com-
prises:

if the first charge and discharge data of the first
power conversion device goes beyond a first
threshold range, determining that the first power
conversion device is abnormal in the first stage
of charge and discharge; and

if the first charge and discharge data of the sec-
ond power conversion device goes beyond a
first threshold range, determining that the sec-
ond power conversion device is abnormal in the
first stage of charge and discharge.
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13. A computer-readable storage medium storing a

computer program, wherein when the computer pro-
gram is executed by a processor, the test method
for power conversion devices according to any one
of claims 4 to 12 is implemented.

14. An electronic device, comprising:

a processor; and

a memory for storing instructions executable by
the processor;

wherein the processor is configured to imple-
ment the test method for power conversion de-
vices according to any one of claims 4 to 12 by
executing the executable instructions.
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Connect a power supply grid respectively to an AC terminal of a first power conversion device and an
AC terminal of a second power conversion device, and connect a DC terminal of the first power
conversion device to a DC terminal of the second power conversion device.

v

The control unit controls the first power conversion device and the second power
conversion device to work simultaneously in different working modes.

601

602

A 4

Obtain the test data of the first power conversion device and the second power conversion device when
they work in different working modes, and evaluate the first power conversion device and the second
power conversion device according to the test data.

603

FIG. 6

Obtain first charge and discharge data, and determine whether the first power conversion device and the
second power conversion device are abnormal during the first stage of charge and discharge according
to the first charge and discharge data.

6031

Y

Obtain second charge and discharge data, and determine whether the first power conversion device and
the second power conversion device are abnormal during the second stage of charge and discharge
according to the second charge and discharge data.
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FIG. 7
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